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™ 
O WARM WORDS of encourage- 
ment are needed to brighten the 
picture for the electrical industry. 
The hard, cold facts of statistical evi- 
dence presented within these pages 
reveal, better than anything else, ule 
recovery, progress and achievement 
of 1936 and foretell the reasonable 
expectations for the new year— 
come what may. Beyond doubt 
1937 will be a year of great prosper- 


ity for the entire electrical industry. 


HOM BOEEY NV 


eeartrea Tee Oey rT) 
LHVEGIT “IVUSNED 


RVOIHOIN 30 WEN 


Pe ‘em te gts. 


ae 











Proving 





MURRAY DEMOUNTABLE CROWSNEST 
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One glance at the photograph above 
assures you that a generous safety fac- 
tor was planned and achieved in the 
Murray Demountable Crowsnest. 


In the test illustrated, the ladder is 
in a position such as an aerial ladder 
is never called upon to take ... and 
the weight it is maintaining far ex- 
ceeds any strain likely to be en- 
countered in normal use. 


Operators quickly get to know that 
this ladder rig not only looks sturdy 
but is sturdy and they go about 
their work with a feeling of great 
security. 

Because of its sound design and qual- 
ity workmanship the ladder is sin- 
gularly free from side sway and 
weave .. . it is unusually adaptable, 


requiring but a minimum of effort in 
operating. 


Materials conform to most exacting 
standards; uprights are aeroplane 
Sitka spruce meeting Army and Navy 
specifications ; straight grained hickory 
rungs are reinforced with steel rods 
and combination ferrule-brace attach- 
ments. 


Hundreds of Crowsnests are in use. 
The extreme flexibility and adaptabil- 
ity they provide has been acclaimed 
by the industry. By its 10 angles of 
inclination and 360° rotation, hun- 
dreds of working positions are avail- 
able. 


Write for full details of this all- 
purpose ladder rig, priced at $325. 


f.o.b. Brooklyn, N. Y. 


METROPOLITAN DEVICE CORP., Brooklyn, New York 








_The Extra Safety, The Extra Dependability 
That Murray Engineers Have Built Into This 
Outstanding Ladder Rig .. . 





| ee 





Ss. 


FOUNDED IN 1874 + 7 READ BY ELECTRICAL MEN FOR 62 YEARS 
HOWARD EHRLICH, Vice-President and Editor 


B. WILLIAMS, Managing Editor 


H. G. DOOLEY G. F. WITTIG D. T. BRAYMER E. DALTON WHITE FRANK R. INNES 
Associate Editor Statistical Editor Assistant Editor News Editor Western Editor 
PAUL WOOTON, Washington Correspondent W. K. BEARD, Jr., Manager Cc. W. 


LECTRICAL 


ents a copy. 


VoLuME 107. . NUMBER 1 
Contents Copyrighted, 1937, by McGraw-Hill Publishing 


WORLD—Published every Saturday. 





CONTENTS 


JANUARY 2, 1937 


A. E. KNOWLTON, Associate Editor 


H. S. KNOWLTON 
New England Editor 


LEIHY, Pacific Coast Editor 


fnanual Statistical and Review Number 


ee Ne RE a ee ew ee 
Energy Record of 105,828,000,000 Kw.-Hr. . . . . . 
Gross Revenues Mount to $2,231,500,000 . . ... . 
Utility Outlay Amounts to $1,538,000,000 . . . . . . 
Customers Now Exceed 26,000,000 . . ....... 
Utility Plant Capacity Reaches 36,600,000 Kw. . . . . 
Utility Financing Totals $1,290,106,163 . . . . . . . 
Utility Budget Up to $635,434,000 . . . . ... . 
New Stations Will Total 1,270,000 Kw. . . . . .. . 
Rural Mileage to Exceed 36,000 in 1937 . . . .. . 
Barometers Indicate Fair Weather for Industry . . . . 
Major Equipment Sales Increase 24 Per Cent . . . . . 
Industry Extends Electrification . . . . . . .. . 
Government Power Projects Aggregate $1,300,000,000 . 
The State of the Industry, C. W. Kellogg . . . .. . 
Manufacturers’ Sales Approaching 1929 Peak, F. R. Fishback 


. ” 
. . 
7 
. 
. 
. 
. 
+ . 
. . 
- . 
7 . 
. 
. . 
. 
o . 


Growth in Output Keynote of E.E.I. Engineering Groups, A. H. Kehoe 


Industr’ Sfatistics Sunmimnarized 


Outstanding Facts Seed eae a ee 
Central Station Customers ...................... 72 
Rating of Generators in Utility Plants 74 
Editorials 55 and 108 Sales Opportunities 
Engineering Ideas 122 Municipal Items .. 
Men of the Industry 126 Recent Rate Changes 
New Equipment ba SS eee ae Book Reviews 





Company, Inc 


Subscription rates: United States, Canada, : . ° - 
Mexico, Central and South American countries, $4 a year; ali Editorial and Executive Offices: 330 W. 42d Street, New York, N. Y. 
ther countries, $6 or 24 shillings a year. Entered as second- 


lass matter November 16, 1936, at Post Office at Albany, James H. McGraw, Jp. MaLcotm Murr 
N. ¥., under the Act of March 3, 1879. Printed in U. 8. A. Chairman President 
Branch Offices: 520 North Michigan Ave., Chicago; 883 Mission Howarkp EHRLICH B. R. Putnam 
‘t., San Francisco; Aldwych House, Aldwych, London, W.C. 2; Vice-President duane” 
Washington; Philadelphia; Cleveland; Detroit; St. Louis; 

Boston; Atlanta, Ga. Cable Address: MCGRAWHILL, New York. 


a7 
38 
62 
66 
70 
74 
78 
82 
86 
90 
92 
94. 
96 
98 
101 
103 
106 


154 


162 
174 


D. 


Member A.B.P. 


McGRAW - HILL PUBLISHING COMPANY, INC. 
Price 25 Publication Office: 99-129 North Broadway, Albany, N. Y. 


JaMes H. McGraw 
Honorary Chairman 
Cc. McGraw 
Secretary 


Member A.B.C. 





OKONITE Varnished Cambric Insulated 
Cables are of the same excellent quality 


that has distinguished OKONITE Rubber 


Insulated Cables for over half a century. 


THE CKONITE COMPANY 
Founded 18678 = 
HAZARD INSULATED WIRE WORKS DIVISION 


THE OKONITE-CALLENDER CABLE COMPANY, INC 


EXECUTIVE OFFICE: PASSAIC, N. J. 
New York Boston Chicago Detroit 
Philadelphia Pittsburgh Woshington Son Francisco 
Los Angeles Seottle Dollos Atlante 


Factories: Passaic, N. J Witkes-Borre, Po Paterson, N } 





i 
e omnia — 


OKONITE QUALITY CANNOT BE WRITTEN INTO A SPECIFICATION 


Se Te ; es a ae 











ELECTRICAL WORLD + JANUARY 2, 1937 





"| 
‘4 


LECIRICAL WORL 





JANUARY 2, 1937 


The Lesson of 1936 


AS A YEAR CLOSES it is always well 
to sit back and view it as a whole to see what 
lesson it has taught us that can be used to 
chart the course for the new year. And in 
looking for that lesson, let us not make the 
mistake of looking at the details, some of which 
may have been aggravating and some of which 
may have been pleasing, but rather let us take 
a broad over-all perspective. The industry 
learned many things in 1936. It made certain 
engineering achievements which produced bet- 
ter efficiencies and it learned how to finance 
at lower cost, but the big lesson is the need 
for selling and telling. 

Engineering has been counted upon very 
largely in the past to produce those economies 
of operation and construction practice which 
would offset rising costs. Engineering will 
continue to produce better efficiencies, but the 
savings that can be expected from this direction 
are no longer sufficient to overcome mount- 
ing taxes, salary rolls, and costs of supplies, 
as well as decreasing rates. Management as 
the steward for the investors’ money must look 
in some other direction to produce additional 
revenue, and the answer of 1936, which is so 
eloquently demonstrated in the statistics that 
follow, is extensive and intensive, intelligent 
load building. 

Here is a new job for management which 
current economic problems have made funda- 
mental. In the old economic order, extension 
of production came first, to be followed by 
lower rates. In the new economic order, the 
reverse has happened and this has put a new 
value on selling. The lesson from 1936 is 
that selling must be planned—planned with re- 
spect to character of business, planned with 
respect to stability of load, planned with 
respect to its effect upon future developments, 


planned with respect to its earning power, 
planned with respect to its effect upon system 
capacity. It is requiring some new thinking 
with respect to customer and market analyses 
and careful, critical examination of the facts 
so revealed. 

In other words, the electric light and power 
industry learned in 1936 that it must put its 
sales activities and policies to much the same 
test as manufacturers in competitive non-regu- 
lated industries. Where commercial thinking 
has held to this new concept, increased cus- 
tomer usage has resulted. 

The other part of the 1936 lesson is the 
telling—the new term for customer and public 
relations. The continued bombardment of the 
public mind with propaganda on government 
and municipally owned power can, if unchal- 
lenged by the telling of the service story of 
private utilities, in time gradually destroy the 
public confidence in the electric light and 
power industry. And the telling can best be 
done through the manner in which the industry 
meets its customers. What does it profit a 
company to print convincing messages in the 
newspapers and elsewhere if a meter reader, 
or a lineman, or a sales clerk, or any of the 
other many kinds of employees who meet the 
public, can create dissatisfaction through care- 
lessness, indifference, or plain cussedness? Tell 
it by the printed word, or the spoken voice 
over the radio—yes, by all means. But tell 
it also through the service of employees trained 
in service, courtesy and thoughtfulness. 

As the statistics in this issue show, 1936 was 
a year of achievement for the electric light 
and power industry, but if it did nothing else 
than to give the industry the great lesson of 
selling and telling, it would still have been 
a year of great achievement. 




















OUTSTANDING FACTS 


Figures are on electric light and power industry for the year’s operations or as of the end of each year 



















































1929 1930 1931 1932, | 1933 1934 1935 *1936 

CAPITAL invested ($1,000). ....} 11,100,000} 11,800,000} 12,400,000) 12,600,000} 12,800,000} 12,900,000) 13,100,000) 13,300,000 

Securities sold ($1,000).......... 1,468,895) 1,591,986} 1,491,742 465,921 56,248 129,815} 1,063,671] 1,290,106 
By investment houses ($1 ea $1,315,459) 21,452,854) 31,341,742) 31,341,742 $55,873) *129,815) 21,063,671] 21,290,106 
Direct to customers ($1,000). . 153,436 139,132 150,000 18,000 SEIS ok Sindee ES a RR NE ES onic 

REVENUE, elec. serv. ($1,000). .| 2,105,900) 2,151,150) 2,125,110} 1,979,990} 1,906,110] 1,980,460} 2,073,841} 2,231,500 

From ult. consumers ($1,000)....} 1,938,520) 1,990,955} 1,975,944] 1,832,596) 1,773,416] 1,837,046] 1,921,077] 2,071,500 
Domestic (51,000) «0.0... 5.5: 618,799 664,441 678,611 669,200 656,570 677,697 702,683 728,200 
Small light and pwr. ($1,000). . 555,640 575,598 564,524 528,861 499,684 511,682 538,394 587,000 
Large light and pwr. ($1,000). . 613,171 590,992 570,127 476,451 465,191 495,657 528,948 600,000 
Munic. Itg. and misc. ($1, ars 98,646 107,841 114,045 113,952 109,462 107,446 104,561 106,760 
Railways, railroads S acinaie 52,264 52,083 48,637 44,132 42,809 44,564 46,491 49,540 

Other sources ($1,000) . 167,380 160,195 149,166 147,394 132,694 143,414 152,764 160,000 

EXPENDITURES 

Additions, extensions ($1,000).... 866,344 960,890 633,415 260,000 180,000 170,000 330,100 531,100 

Operating, total! ($1,000)........ 934,890 946,180 913,910} 7817,950 795,811 857,200 867,450 934,200 
Salaries and wages ($1,000). . 405,000 423,000 392,000} 7323,880 292,000 316,000 330,000 359,000 

ee aC) a a 176,800 192,200 197,200} 7205,151 216,300 246,300 252,460 273,560 

ENERGY (1,000,000 kw. sate 

Output, central stations. , 91,421 89,952 86,312 77,868 79,983 85,970 93,656 105,828 
a RS aes ee 59,031 59,388 57,742 45,991 47,533 53,808 56,067 68,737 
From water power............ 32,390 30,562) 28,570 31,877 32,450 32,162 37,589 37,091 

Total; incl. imported and purch.. 92,757 91,957] 88,400 79,505 81,913 87,577 95,351 108,854 

SYSTEMS, STATIONS 

Number of establishments....... 82,801 82.755 82,596 Seamer Marae settee Se eMr gee! = 
Commercial establishments. . .. 81,480 8] 379) 81,308 | en’ hn weer | Rite tie ae, MRR 
Municipal establishments.... .. 81,321 81/376 81,288 Li | re Seren Cr at ean. Sener. See 
Companies generating......... 81,699 81,575 31,686 LE ae) on eeemenene eee om name LLE e eee 
Companies purch. all energy... 81,102 81,180 8910 Lt ere} Seen lene oe ee 

No. 100,000,000 kw.-hr. systems. . 137 142 142 138 137 |, er 

Transmission (circuit miles)...... 6184,931 6200,171 6208,457| 208,097 Pe re peeee 3 ae ee 

Generating a all cent. sta... 4,250 83,873 83,746 74,339 4,292 4,438 be 
Commercial... 3,190 ce | a. . Pee! MR: for Mone at emda « | 2 re 
ee OR ape ae eee eee 1,060 i | ete PSP eens) Seen enim ed (Pn Lee eree 881 

RATINGS 

Generator rating (kw.).......... 29,558,637] 31,976,138] 33,483,821} 34,010,137| 33,970,602! 33,932,639] 34,016,179| 34,466,000 

Prime movers (hp.) . ..| 41,551,800] 44,747,000} 47,112,000] 747,966,962) 47,940,600) 47,719,400) 47,630,500) 48,255,000 
Steam engines, turbines (hp. ). .| 29,512,000} 31,540,000) 32,250,000) 733,553,634) 33,442,600) 33,161,000) 32,910,000) 32,970,000 
Water wheels (hp. », aS ..| 11,439,000} 12,540,000) 14,155,000)713,532,027) 13,601,000} 13,622,400) 13,723,400) 14,273,000 
Internal comb. engines (hp. . 600,000 667,000 707,000; 7881,301 897,600 936,000 997,100} 1,012,000 

FUEL CONSUMPTION 
Coal and coke (short tons)..... gyre 39,702,000! 35,690,336} 27,589,000} 28,039,000) 30,942,000) 32,243,000] 38,357,000 
Oil (bbl.). oe $e 9,740,000! 8,950,000! 7,898,629} 7,269,000) 9,446,000] 10,076,000} 11,112,000) 13,565,000 
Gas (million c cu. ft. “ee 112, 442 119,457 138,483 107,138 101,000 124,648 120,800 152,452 

ENERGY DISPOSITION — 

Sales, ult. users (mil. kw.-hr.) .. 75,294} 74,906| 71,902 63,764 65,754 70,782 77,555 89,775 
Domestic. . 9,773] 11,018) 11,738 11,987 11,960 12,798 13,978 15,375 
Small power and light.. 13,106} 13,944 13,544 12,932 12,475 13,151 14,222 16,350 
Large power and light.. 44,326| 41,621 38,451 31,186 33,723 36,918 41,162 49,050 
Municipal lighting and misc. .. 2,450) 2,735) 2,994 2,944 2,931 2,860 2,944 3,260 
Railways and railroads....... 5,640) 5,588) 5.175 4,715 4,665 5,055 5,249 5,730 

Company railway ong att 1,279 1,184 970 843 699 652 580 575 

Company use and losses. . 16,184 15,867 15,528 14,898 15,460 16,143 17,217 18,504 





CUSTOMERS 
Customers, total 
Domestic service............. 





Small light and power. é‘ 

Large light and pwr and other. 
People in electric lighted homes. 
Per cent of total population. 


EMPLOYEES, Wei cists 
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24,147,183 
19,967,154 
3,598,115 
581,914 
,000,000 
68.0 
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24,555,732| 24,489,770] 24,149,300] 24,295,515] 24,808,537] 25,312,802] 26,028,050 
20,331,551] 20,151,247] 19,849,963| 20,004,098] 20,484,232] 21,019,012) 21,648,299 
3,628.653| 3,724,013] 3,687,636] 3,697,324) 3,727,478| 3,710,771| 3,800,202 
595 528) 614.510} 611,701} 594,093} 596,827;  583,079| 579.549 
83,400,000! 82,700,000] 82,500,000] 82,500,000] 84,500,000| 87,000,000! 89,700,000 
68 2| 67.4 67.0 66.7 67.1 68.5 70.0 

298 ,000) 282,000! 244,573} 232,000} 247,000} 248,000) 266,500 























* Estimated, generally on ten months’ operations. 
1 Does not include interest, taxes, depreciation or sinking fund. 
2 Includes institutional investors. 


® Includes rights. 
€ 11,000 volts or over. 
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The Record 


ERE in this issue is the annual audit of the electrical industry, For the first time in 
years the hard, cold figures of fact, unadorned by warm words of hopeful optimism, 
give undeniable evidence of a new prosperity. Yet good as 1936 turned out to be, 

there is every reason to believe that 1937 for the electrical industry will be much better. New 
records have been made in output and revenue. Taxes, wages and material costs are up and 
the average rate is lower, yet careful management and intelligent selling have combined to 
earn a higher net. The entire picture presents a fine record. 


What are the facts? 


Output: 105,828,000,000 kw.-hr. 

Passes 100-billion mark for first time. Increase of 12 billion and 
gaining faster at close of year than at beginning. Industrial con- 
sumption finally breaks 1929 record and accounts for two-thirds of 
total gain. 


Revenue: $2,231,500,000 gross. 

Surpasses 1930, the previous high. Increase over 1935 equals 7.6%. 
Increase in net $62,633,000, or 3.3%. Average bill increases 7.8% 
for 15.8% greater usage. Average residential rate hits all-time low 
of 4.74 cents per kilowatt-hour. 

Expenditures: $1,538,000,000. 

Includes 330 million capital. Operating and maintenance increases 
11% over 1935 to 934 million. Low operating ratio of 41.9%. Taxes 
up 21 millions to 273 millions—holds at 14%. Total for salaries and 
wages up 9%. 

Customers: 26,028,050. 


Gain of 715,250. Domestic customer increase of 574,000. 


Capacity: 36,600,000 kw. 
Added 606.858 kw. in 1936. To be added in 1937—1,.272.930 kw. 


sm las 


Also, 5,000 miles transmission lines and 2 million kva. of substations. 


Budget: $635,434,000 for 1937. 

Capital expenditures to increase 60% to over half a billion. Mainte- 
nance approximately the same as last year. 

Financing: $1,290,106,000. 

New capital, 45 millions. Fifty-two millions stock. Balance refinanc- 
ing. All-time low yield. 

Rural: 900,000 customers. 

A gain of 109,000. To spend 48 millions more on lines in 1937. 


Federal Power: $1,300,000,000 in process. 

Appropriations to date slightly more than half ultimate cost. Fifty- 
one P.W.A. projects in litigation involve over fifty millions. 
Equipment Sales: $1,190,000,000. 

Gain over 1935 of 33%. Estimated increase in 1937 of 25‘ to bring 
total to a billion and a half. 
























OR the first time the output of 
| pore energy generated by 

central stations has exceeded 
100,000,000,000 kw.-hr., reaching in 
1935 the record figure of 105,828.- 
000,000 kw.-hr. Nearly two- 
thirds—65 per cent—of the 12,- 







Knergy Record 
of 105,828,000,000 Kw.-Hr. 


Output passes hundred-billion mark for first time, registering 12 billion gain— 


Industrial consumption, passing 1929 for first time, accounts for two-thirds of in- 


per cent gain for the year as a whole 


to 25 per cent for the fall. 


The 1935 industrial sales curve dis- 







crease—Domestic, now 57 per cent over 1929, shows effects of major appliance sales 


and then tapering off for the balance 
of the year. Instead, from February 
on, each month has shown a larger 


regarded the usual characteristics of volume than the previous month. The 


coming to a peak in the late summer 


effect has been to establish new peaks 








000,000,000 kw.-hr. increase over 











































































































1935 was represented by in- 60 
creased industrial consumption, 
thus reflecting the tremendous 
upward surge of manufacturing Enerovy Use, 55 
during the past twelve months. = af ; 
Even more significant is the Y Nulasses O Consumers 
fact that, while the year as a 150 
whole showed an increase in the 
kilowatt-hour output of 13 per tas 
cent, the latter months of the 
year were running ahead of the ‘ x 
same months in 1935 by nearly é 140 3 
17 per cent. Again this higher ° - 
fall growth was largely due to E - 
the acceleration of the industrial g 35 5 
demand. Thus domestic con- 3 
sumption for the year was 10 = 
per cent up, but for the fall 10 7 * 
to 12 per cent; retail commercial 6 
sales for the year plus 15 per | 7) 
cent, for the fall 17 per cent, but 25 . 
wholesale commercial _ sales, = 
which is largely the industrial | oO 
consumption, went from a 19 | 20 
Municipal anal miscellaneous 
— | a a a a Rote ceed re) 
1925 1930 1935 1940 
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PROSPERITY RETURNS WITH ENERGY USE 
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Total Energy in Industry 
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Total Energy in Homes 
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1919 2,300,000,000 kw.-hr. 
| 18,200,000,000 kw.-hr. 
1921 Q @ © G © _ kwh. 
19,997,000,000 kw.-hr. 
1oo00e 
1923 @ _ ae oo 4,420,000,000 kw.-hr. 
666 600004 
1925 = 7 5,930,000,000 kw.-hr. 
28,296,000,000 kw.-hr. 
@@a¢« 0000G6G0G 
1927 p= 
35,263,000,000 kw.-hr. F 
7,676,000,000 kw.-hr. 
» |RaRAL [Q00000 
parent kw.-hr. A) @ G 
9,773,000,000 kw.-hr. 
aaaag [9900000 
1936 








49,050,000,000 kw.-hr. 
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15,375,000,000 kw.-hr. 


While industrial production still lags some 13 per cent behind 1929, the 
use of electrical energy in industry is up by 11 per cent 


The effect of major appliance promotion shows up in home consumption, 
which is ahead of 1929 by 57 per cent 
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One Year’s 


Growth 


Energy Consumption 
1935 and 1936 
With per Cent Increase 
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10 Street gl 
* woys 
Raiewis Street Ltg. 
10.9% Munic. & 
Misc. 
; 1.1% 
1935 ’36 = OS s SS 35 ‘Sb "35 3b 
and a decreasing margin between some justification for that assumption, 


capacity and demand. That this situa- 
tion must be translated into plant ex- 


pansion is obvious. 


Other figures in 
this issue show the plans of the light 
and power industry, in spite of so 
many economic and political uncer- 


curve. of industrial 


this contention very clearly. 


but in the past seven years that has 
not altogether been the case. 


The 
consumption 
(wholesale power and light) indicates 
From a 
peak in 1929, industrial production, 


tainties, to meet these mounting de- 
mands with adequate facilities. 


It used 


to be claimed that 


the 


energy output curve was a fairly accu- 
rate barometer of business conditions. 


Prior to 1929 there might have been 


according to the compilations of the 
Cleveland Trust Company, fell off 45 
per cent to a low in 1932, and in 1936 
was still 13 per cent below the top, 
Industrial energy consumption, on the 
other hand, dropped only 30 per cent 


Distribution of Central Station Energy—1926—1936 


(Millions of Kilowatt-Hours) 


from the peak, and in 1936 exceeded 
the 1929 high by nearly 11 per cent. 
In other words, advancement in the 
art in the form of new and improved 
applications plus the _ increasing 
mechanization of manufacturing proc- 
esses prevents industrial consumption 
of energy any longer being solely an 
index of industrial production. 

And even in the home, and the 
store, and the office building, the same 
condition prevails. In spite of un- 
employment and reduced wages, the 
residential consumption, except for a 
slight dip in 1933, in no year dropped 
below the previous year’s total. Like- 
wise, the consumption curve for stores 
and office buildings (retail commer- 
cial light and power) gives no indi- 
cation of the severity of retail trade 
reduction and tenancy loss. 

Of the three major classes of cus- 
tomers, the domestic is represented as 
showing the smallest rate of gain. 
This by itself might be misleading. 
One must look at the table “Distribu- 
tion of Energy” to get the true pic- 
ture. There it will be seen, as has 
already been pointed out, that the 
domestic consumption, having no loss 
to make up, has gone ahead to estab- 
lish new records each year and, in 
fact, was nearly 60 per cent larger than 
the 1929 figure. The relative gains 
made by the three largest consumer 
groups in 1936 with respect to 1929 
will help to complete this picture. 


Domestic 57 per cent 
Commercial—wholesale. ..10.5 per cent 
Commercial—retail ...... 17.2 per cent 


An analysis of the relation of differ- 
ent classes of customers to the whole 
shows clearly the effect of residential 
load-building efforts. Prior to the de- 
pression residential usage accounted 
for approximately 12 per cent of the 
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wield Distributed to Ultimate Consumers Company Use ; ~~ 
Year In Central "Li Municipal , Electri- | Municipal] Losses ane 
Stations* | Total | Domestic | ent and Power sisect | Blectric | fea and Railway | Other —— 

Retail Wholesale| Lighting Railways Railroads | Miscel. nergy 
1926 69,158 | 56,089 6,827 9,485 | 32,615 1,589 4,951 426 196 11,834 1,530 1,023 70,476 
1927 74,686 | 61,251 7,676 | 10,766 | 35,263 1,741 5 ,039 504 262 12 ,659 1,348 3,311 76,369 
1928 82,927 | 66,988 8,619 | 11,692 | 38,903 1,911 4,991 560 312 13 ,842 1,330 1,200 83,395 
1929 91,421 | 75,294 9,773 | 13,106 | 44,326 2,038 5,049 590 412 14,983 1,279 1,201 92,757 
1930 89,952 | 74,906 | 11,018 | 13,944 | 41,621 Deaad 4,997 591 508 14,561 1,184 1,306 91,957 
1931 86,312 | 71,902 | 11,738 | 13,544 | 38,451 2,920 4,549 626 664 14,162 970 1,366 88 ,400 
1932 77,868 | 63,764 | 11,987 | 12,932 | 31,186 2,364 4,175 540 580 13,678 843 1,220 79 ,505 
1933 79,983 | 65,754 | 11,960 | 12,475 | 33,723 2,213 4,004 661 718 14,256 699 1,204 81,913 
1934 85,970 | 70,782 | 12,798 | 13,151 | 36,919 2,203 4,352 703 656 14,782 652 1,361 87,577 
1935 93,656 | 77,555 | 13,978 | 14,222 | 41,162 2,340 4,414 835 604 15,866 580 1,351 95 ,351 
1936t 105,828 | 89,775 | 15,375 | 16,350 | 49,050 2,425 ‘ota t aoeee 845 17 , 146 575 1,358 } 108,854 
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* Courtesy U. S. Geological Survey with deductions for plants not considered as central stations for light and power. t+ Estimated on ten months’ operations. 
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Energy Sold to Ultimate 
Customers 


(Millions of Kw.-Hr.) 








Year Industrial Commercial Domestic 
Meee Aedes 3,254 1,754 818 
ee 12,560 2,970 1,560 
Lo re 20,620 5,900 3,660 
Tt dawns 35,263 10,766 7,676 
i Re 38,903 11,692 8,619 


|. rere 44,326 13,106 9,773 
Vo ree 41,621 13,944 11,018 
Do Roe 38,451 13,544 11,738 
LS ee 31,186 12,932 11,987 
Co eer 33,723 12,475 11,960 
Lo, rr 36,918 13,151 12,798 
sae 41,162 14,221 13,978 
1936 wns eee 49,050 16,350 15,375 





* Allocation estimated on basis of best 
available information 


energy sales. For the last four years 
it has been over 17 per cent. Retail 
commercial light and power now 
accounts for more than 18 per cent, 
where previously it was between 16 
and 17 per cent. With both of these 
classes of customers, which represent 
the steady backlog of the business, 
now absorbing over 36 per cent of the 
total, where ten years ago it was only 
28 per cent, a decided improvement 
has been made in the economic stabil- 
ity of the industry. 

Of course, if industrial consump- 
tion continues to show such tremend- 
ous gains, this improvement in bal- 
ance will be lost, unless air condition- 
ing, water heating, electric cooking 
and rural electrification can be sold 
in sufficiently large quantities to 
accelerate materially the consumption 
by the non-industrial class of cus- 
tomers. 

Total energy sales rose to 89,775.- 
000,000 kw.-hr. in 1936, the increase 
of more than 12,000,000,000 kw.-hr. 
far exceeding the sales increase in any 
of the boom years. Industrial con- 
sumption at 49,000,000,000 kw.-hr. 
accounted for nearly 55 per cent of 
the total; next came retail commercial 

sales with 1614 billion, or 18.2 per 
cent, and then domestic at 1514 bil- 
lion, or 17.1 per cent. Railways and 
railroads with 534 billions took a 6.4 
per cent jump and municipalities and 
miscellaneous 314 billion, or 3.6 per 
cent. 

The discrepancy between energy 
generated and kilowatt-hours sold is 
very largely due to losses, which in 
1936 amounted to 15.75 per cent of 
ill the energy distributed. This, inci- 

lentally, is the lowest loss percentage 
et recorded for any one year. If the 





1935 figure had applied to last year 
the losses would have been larger by 
a million kilowatt-hours. 

A study of the chart of monthly 
output figures reveals retail commer- 
cial sales as once more outdistancing 
residential sales. For a period of 
three years previously they had been 
running neck and neck. Store mod- 
ernization, involving higher concentra- 
tion of lighting and increasing office 
rentals, undoubtedly accounts for 
much of this gain. The data are not 
sufficiently segregated to show the 
effect of air conditioning upon retail 
commercial energy sales, although it 
might be noted that the seasonal low 
in 1936 was in March and that the 
summer usage gained month by 
month. Certainly this load is destined 
to place the retail commercial cus- 
tomer group in a higher relative posi- 
tion upon the chart of energy con- 
sumption. 

Ranges, water heaters and refrig- 
erators are flattening out the summer 
dip in the domestic load curve. This 
should be much more pronounced in 
the next two or three years in spite 
of the definite trend toward higher 
lighting intensities in the home. 


Municipal street lighting _ sales, 





though only slightly higher last year, 





were sufficient to establish a new peak 
for this class of service. However, 
the promotion now being directed 
toward improved street and highway 
lighting to decrease the number of 
driving accidents should show a 
marked improvement in street lighting 
sales. 

Electric railway sales, some 34% 
per cent higher, had recovered to 1931 
levels, but still are nearly 10 per cent 
behind 1929. The trackless trolley is 
just beginning to show its influence in 
increasing transportation energy. 
Electrified railroad sales, on the im i 
hand, though only 114 per cent of the 
total, were up nearly 40 per cent, 
showing the largest kilowatt-hour 
increase in any single year. 

It is interesting to note that while 
the energy sales were increasing by 
approximately 16 per cent, the bill 
for this energy was higher by only 7.6 
per cent. Is this not an excellent 
demonstration of the industry’s eco- 
nomic philosophy? 

In the face of rising taxes and other 
costs, together with the vast number 
of rate reductions, this sales achieve- 
ment is a fine tribute to utility man- 
agement. 


Monthly Energy Sales in All Classes of Service Register 
Seasonal Changes and Rising Tide of Consumption 
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Gross Revenues 








Mount to $2,231,500,000 


Record-Breaking Total Surpasses Previous High Established in 
1930 — Usage Increased 15.8 per Cent, but Bill Increased Only 
7.8 per Cent — Three Major Classifications Reach New High Levels 


1936 


URING gross revenues 
for electric service amounted 
to the record-breaking total of 


$2,231,500,000. It has taken six years 


for the utility companies to 
surpass their previous rec- 
ord, established in 1930, of 
$2,151,150,000. Revenues for 
1936 exceed the previous 
year’s total of $2,073,841,000 
by $157,660,000, or 7.6 per 
cent. 

Point number 
though ultimate 
bills went up 7.8 per cent, 
usage went up 15.8 per cent. 
The percentage increase in 
usage was more than double 
the percentage increase in the 
bill. 

Point two: Al- 
though gross revenues of 
$2,231,500,000 went through 
the cash registers, $160,000,- 
000 is estimated to have come 
from energy sold for resale. 


one: Al- 


consumers’ 


number 


Ultimate consumers paid 
$2.071,500,000. 
From this amount there 


was paid out during 1936 


$934,200,000 for operating expenses 
and maintenance and a tax bill of ap- 
proximately $273,500,000, leaving a _ for 


1935 were 


fixed charges totaling $1,023,200,000. 
The corresponding net and gross 


$953,931,000 and 




















































net before depreciation and before $2,073,841,000, respectively. Thus, 
Tv 
Revenue for Electric Service, ad 
by Classes of Consumers, Including 
np 700 
Municipal Plants 
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ELECTRIC POWER IS CHEAP POWER 










Industrial Revenue 


6666 





Domestic Revenue 


& & 4 




















$377,500,000 $223,500,000 
1.89 cents per kw.-hr. 7.56 cents per kw.-hr. 
6666 666 
] 923 $393,000,000 $323,000,000 
1.66 cents per kw.-hr. 7.3 cents per kw.-hr. 
a wr w Ww we ww Qe ae on 
HB 8 & & € BH GH 0 «é 
$488,915,000 $478,182,000 
1.50 cents per kw.-hr. 7.00 cents per kw.-hr. 
666666 666666 
$613,172,000 $618,799,000 


1929 


1.38 cents per kw.-hr. 6.30 cents per kw.-hr. 

















| w w w w a otal Sad - @ 
6666 é 6866 6 6 6 é 
1 9 3 DD) $476,450,000 $669.200,000 
1.53 cents per kw.-hr. 5.59 cents per kw.-hr. 
- w - w rad rad D wr oO - w a w aw 
HHH OO © é 8BHH0H 00 6 
935 $532,500,000 709,200,000 
1.29 cents per kw.-hr. 5.07 cents per kw.-hr. 
666666 6666 66 6é 
1936 $600,000,000 $728,200,000 
1.22 cents per kw-hr. 4.73 cents per kw-hr. 





Since 1920 industrial energy has increased 2.45 times and its price 
decreased 35.8%. Domestic energy use has increased 5.2 times and its 
price decreased 37.4%. Even since 1932 the country’s electric bill has 
been only 13 per cent more for 41 per‘cent more energy use. 





while the gross increased $157,659,- 
000, the net before depreciation and 
fixed charges rose only $69,269,000. 

Point number three: To complete 
the over-all picture of revenue, it may 
be noted that the grand total of 
89,775,000,000 kw.-hr. was sold for a 
gross figure of $2,071,500,000. The 
over-all average rate is thus calcu- 
lated to be 2.30 cents. 

The corresponding figure was 2.50 
cents in 1935, 2.59 cents in 1934. The 
industry continues to render service at 
ever lower prices to the user. 

So much for the general picture of 
revenue. We turn now to the 1936 
record of what was accomplished in 
the field of domestic service. All such 
data include urban and rural cus- 
tomers, and include also non-irrigated 
farms. To include farms using elec- 
tric power for irrigation would tend 
to distort the record. 

Domestic customers purchased 15,- 
375,000,000 kw.-hr. during 1936, 
another record-breaking total, and one 
which exceeded the 1935 record of 
13,978,000,000 kw.-hr. by 10 per cent. 

Although usage increased 10 per 
cent, the total bill for domestic serv- 
ice increased only 3.64 per cent. The 
revenue figures are $728,200,000 for 
1936, $702,683,000 for 1935. 

As recently as 1930 the household- 
ers of the nation paid an average rate 
of 6.03 cents per kilowatt-hour. In 
1934 they paid 5.40 cents per kilo- 
watt-hour and in 1935 5.03 cents. For 











American _ initia- Revenue from Ultimate Consumers, by 
= American Regions 
amen and of an (In Millions of Dollars) 
American concept 
of service to the 1931 | 1932* | 1933 | 1934 | 1935 | 19362 
people. United States 1,976 | 1,821 | 1,773 | 1,837 | 1,921 | 2,072 
As recently as Ba we thas ane a a 154 158 164 174 
iddle Atlantic....} 579 41 526 544 560 585 
1930 the people fast No. Central...| 458] 413| 400| 416| 445| 480 
paid a price 27 ber — Central... = 155} 150] 158] 162] 177 
er ent hi he uth tlantic as ote 1 4 161 160 161 169 195 
, nes F 8 st East So. Central...) 72| 65| 63] 66| 70| 77 
or their domestic West So. Central...) 110] 101] 97] 101| 105| 115 
electric service. Mountain......... 59 52 51 53 57 63 
And for those who ee 194 177 172 180 189 205 























refer to 1926 as a 
normal year, the 
present average 
domestic rate is approximately 33 per 
cent lower. 

Finally, the domestic customer used 
more electric service this year than 
ever before. The national average now 
is 720 kw.-hr., compared to 673 kw.- 
hr. a year ago, and the average do- 
mestic bill is only 43 cents more— 
$34.28 compared to $33.85 a year 


ago. 


Commercial revenues at last 
eclivse 1930 totals 


Commercial retail revenues for 
1936 are $587,000,000 and for the 
first time exceed the 1930 record of 
$575,598,000. They exceed the 1935 
figure of $538,394,000 by 9 per cent. 

Although commercial retail cus- 
tomers’ billings increased 9 per cent, 
they used 15 per cent more energy. 


*U. S. Census of Electric Light and Power 
1 Estimated on ten months’ operations. 


kilowatt-hour was dropped another 
notch, from 3.78 cents in 1935 to 3.58 
cents in 1936. 


One more comparison may be of 
interest, that of 1936 against 1930. 
Revenues are up 9 per cent to $587.- 
000,000, usage is up 17 per cent to 
16,350,000,000 kw.-hr., and the aver- 
age rate is down 13 per cent (4.13 
cents vs. 3.58 cents per kw.-hr.). 


Commercial wholesale revenues for 
1936 are approximately $600,000,000. 
They, too, are finally on a par with 
the 1930 figure of $590,992,000 and 
show an increase over 1935 of $71.,- 
052,000, or 13.4 per cent. 


Here again bills which increased 
13.4 per cent were more than offset 
by increased usage. This classification 
used 49,050,000,000 kw.-hr. in 1936, 


an increase of 19,2 per cent and an 














1936 the average rate dropped to an The energy figures: 16,350,000,000 all-time peak. The average rate 
all-time low of 4.74 cents. kw.-hr. in 1936; 14,222,000,000 kw.- earned in 1936 is 1.22 cents. 

No encomium is needed for that hr. in 1935. Granting that many of these cus- 
figure; it tells its own story of Here, again, the average price per tomers are now for the first time 
Revenue of the Electric Light and Power Industry by Sources— 1926—1936 

(Thousands of Dollars) 
Revenue from Ultimate Consumers ! Other Total 

Year Electric Revenue for 

. Com’l Light and Power Municipal : --_4” | Municipal : Electric 

Total Domestic Street bh — ee” and Service ¢ Service? 

Retail Wholesale | Lighting panini ‘ Misc. 

1926 1,520,159 478,182 427 ,407 488 ,915 68,023 | 47,618 4,373 5,641 101,391 1,621,550 
1927 1,661 ,032 523,689 | 482,136 | 519,074 77,248 | 47,965 5,172 5,748 141 ,623 1,802,655 
1928 1,784,309 571,620 519 ,957 549 ,989 83 ,024 46 ,489 5,560 7,670 157 ,646 1,941,955 
1929 1,938,520 618,799 555 ,640 613,172 88 , 323 46,277 5 ,986 10,323 167 ,380 2,105 ,900 
1930 1,990,955 664,441 575 ,598 590 ,992 95 ,458 46 ,068 6,015 12 ,383 160,195 2 yk01 51500 
1931 1,975,944 678,611 564,524 570,127 99 ,299 41,912 6,725 14,746 149 , 166 2,425,110 
1932 2 1,832 ,596 669,200 | 528,861 476,450 100 ,919 38 ,311 5,821 13 ,034 147 ,394 1,979 ,990 
1933 1,773,416 656,570 | 499,684 | 465,191 94,270 | 36,359 6,550 14,792 132 ,694 1,906,110 
1934 1,837 ,046 677 ,697 511,682 495 ,657 92 ,984 37 ,838 6,726 14,461 143 ,414 1,980 ,460 
1935 1,921,077 702 ,683 538,394 | 528,948 91,822 38,725 7,766 12,739 152,764 2,073,841 
1936 2,071,500 728,200 | 587,000 | 600,000 90 ,375 39 ,575 9,965 16,385 160 ,000 2,231,500 



































1 Edison Electric Institute. 
sumers $1,821,105,524. 


2 For consistency with other years E. E. I. figures are given for census year 1932. 
* Estimated on the basis of ten months’ operations. 


4 Electrical World. 
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Census total is $1,975,303,955; to ultimate con- 
Includes sales for resale, involving some duplication. 






using power purchased from a central 
station, this usage indicates the im- 
provement which has taken place in 
industry within twelve months, as well 
as modernization and mechanization. 
Purchasing nearly 20 per cent more 
kilowatt-hours than a year ago, these 
customers bought only 31,000,000,000 
kw.-hr. in 1932, 34,000,000,000 in 
1933, 37,000,000,000 in 1934, 41,000,- 
000,000 in 1935. In 1936, 49,000,- 
000,000. 


Miscellaneous classes 


The remaining classifications—mu- 
nicipal street lighting, electric rail- 
ways, electrified railroads, and 
municipal and miscellaneous—present 
on the whole an improved picture. 

Municipal street lighting revenues 
actually declined, from $91,822,000 in 
1935 to the current total of $90,375,- 
000, while kilowatt-hours sold in 1936 


total 2,425,000,000, compared to 
2,340,000,000 kw.-hr. used during 
1935. 


On the other hand, revenue from 
electrified steam railroads increased 
28.6 per cent to $9,965,000; munici- 
pal and miscellaneous likewise 28.6 
per cent to $16,385,000, and electric 


railway 2.2 per cent to $39,575,000. 

The revenues in 1936 from the four 
classes of business noted above 
amounted to the respectable total of 
$156,300,000. The average rates at 
which these classes of business were 
served tell a story all their own. 

The municipal street lighting rate, 
for example, was 3.73 cents, the high- 
est of the group. Although consump- 
tion went up 3.6 per cent, street light- 
ing revenues declined by $1,400,000, 
or about 1.5 per cent. Here we have 
an average rate dropping with little, 
if any, diminution in the collateral 
services required from the company 
by the municipality, such as _ pa- 
trolling street lighting circuits, re- 
placements and maintenance, which 
involve continuing expenses aside 
from the cost of generating the energy 
consumed. 


Steam railroads buy 
for 0.86 cent 


The energy consumed by electrified 
steam railroads increased sharply by 
38.3 per cent. Revenues went up in 
1936, were 28.6 per cent over 1935. 
But the average rate for this class of 
service in 1936 was 0.86 cent. 


The electric railways contributed 
$39,575,000 to gross revenues, but 
they paid an average rate of only 0.87 
cent per kilowatt-hour. 


Domestic increases pose 
a question 


On the preceding page it was 
pointed out that the average domestic 
usage increased from 673 kw.-hr. to 
720 kw.-hr. and the average domestic 
bill from $33.85 to $34.28. 

There may be food for thought in 
the observation that “the average cus- 
tomer,” non-existent though he is, 
purchased 47 more kilowatt-hours in 
1936 and paid only 43 cents more for 
them. One way to look at the propo- 
sition would be to say that the new 
domestic load added this year, on the 
whole brought in only 9.15 mills per 
kilowatt-hour. 

This statement catches attention, 
for, in the words of Mr. Ripley, “be- 
lieve it or not” it refers to domestic 
service. 

It poses the fanciful question as to 
whether there is an invisible clause 
on the rate schedule of the domestic 
customer reading: “All excess over 
the 1935 annual usage, 9.15 mills.” 





Revenue Growth by Classes of Consumers 


1955 
$192 1,077,000 


1936 Per Cent of 
$2,071,500,000. Increase 
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Domestic (incl. non-irrig.farms) 3.6 
$ 7 28,200,000 
$ 538394000 
Commercial Retail 90 
$ 587,000,000 
$ 528948,000 
Commercial Wholesale 134 
$ 600,000,000 
1935 BB i936 





$ 702,682,000 
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Utility Outlay 
Amounts to $1,538,000,000 





Low Operating Ratio Shows Management Efficiency— 
Payrolls Are Up Too — Taxes Hold Peak Level — New 
Construction Took Approximately One-Third Billion 


ONSIDERABLY more than a 
C billion and a half dollars, 
$1,538,000,000, in fact, were 
spent by the electric utility industry, 
private and municipal, during the 
year 1936. Steadily rising consump- 
tion of energy and the confidence it 
reinspired has thus boosted the past 
years expenditures by more than 1} 
per cent over the preceding 1935. 
Taxes took the same high toll as 
in 1935, namely, 14 per cent of the 
eross revenue of the commercial com- 


and wages an amount greater than the 
1935 figure by about 9 per cent. 

It was, however. new construction 
outlays which engaged in the largest 
spurt. Building new lines and sta- 
tions and other facilities entailed dis- 
bursements of $330,000,000 last year, 
against the low figure of $170,000,000 
in 1934. That constitutes a jump of 
95 per cent for the interval. Also, 
that this is merely a first step in the 
revival of activity in the whole elec- 
trical industry can be seen from the 


82). There it is shown that the 
recent increase of 36 per cent is 
destined to be greatly outdone by the 
increase of 50 per cent of 1937 over 
1936. 

Operating and maintenance 
penses kept pace in general with out- 
put and revenue and in doing so ap- 
proached the all-time high of 1930. 
The 1936 outlay of $934,200,000 was 
practically the same as the 1929 boom 


ex- 


year value for operating and main- 


tenance expenditures. Though a year 
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Comparison of Revenue, 
Expenses and Taxes 


Entire Industry, Including Municipals 
(Thousands of Dollars) 











Total Operating and 
Revenue Maintenance 
for Electric | Expenses (ex. 

Year Service Taxes) tTaxes 
1912*| 237,139] 152,629] 13,147 
1917 * 502 ,060 289 ,912 30,063 
1922 *| 1,020,329 553 ,068 13,442 
1927 *| 1,802,655 828,168 | 151,600 
1928 1,941,955 866,350 | 167,700 
1929 2,105,900 934,890 | 176,800 
1930 2,151,110 946,180 | 192,200 
1931 2,125,410 913,910 | 197,200 
1932 *| 1,975,304 817,956 | 205,151 
1933 1,906,110 795,811 | 216,300 
1934 1,980 , 460 857,200 | 246,500 
1935 2,073,841 867,450 | 252,460 
1936 ¢| 2,231,500 934,200 | 273,560 








Note.— Intercompany transactions are included 
in both revenue and operating expenses. 

* Census. Expenses and taxes in 1927 adjusted to 
include small municipals omitted from census as to 
those items. 

+ Estimated on ten months operations. 

t Taxes for non-census years 1928-1931 based on 
chart in E. E. I. Stat. Bul. No. 2; for 1933 and 1934 
as estimated by E. E. I. 


oe 


all-time record of hydro-electric out- 
put. Moreover, the fuel consumed 
was greater than in 1935 and more 
money went for that purpose. Besides, 
there is a broad range of supplies and 
equipment rehabilitation and replace- 
ment that increases in volume when 
station and system activity rise, and 
especially when the rising revenues 
lessen executive caution in favor of 
more liberality in necessary spending. 

People who are employed by utili- 
ties, private and municipal, were more 
in number and they drew more in 
wages and salaries in 1936. That 
item, amounting to $359,000,000, con- 
stituted 38.4 per cent of the entire 
$934,200,000 spent for keeping the 
systems running. It was up about 9 
per cent, whereas the number of em- 
ployees increased from 248,000 to an 
estimated 266,500 for the year, or 7.5 
per cent. Assuming a gradual in- 
crease of staff during the year, it is 
thus evident that an average of 4 
per cent more employees drew 9 per 
cent more in wages and salaries. The 
difference between these two percent- 
ages represents salary and wage ad- 
justments similar to those being ap- 
plied throughout industry. 

All the foregoing pertains to the 
utilities, whether privately or munici- 
pally owned and operated. The fed- 





eral program is detailed in another 
article in this issue. To get a true 
picture of the spending for electrical 
facilities and for electrical supplies 
and services, it is necessary to com- 
bine the data of the present article 
with those embraced in the article on 
federal commitments on page 98. 

Any discussion of the tax burden 
on utilities must necessarily be con- 
fined to the commercial companies. 
Thus, the privately owned utilities 
during the year 1936 took in $1,938,- 
000,000 in gross operating revenue. 
This is $140,000,000 higher than they 
collected in 1935, so the $21,000,000 
increase in the tax bili (from $252.- 
460,000 in 1935 to $273,560,000 in 
1936) leaves the tax ratio practically 
unchanged. Thirty-five years ago the 
electric utilities paid taxes which 
amounted to 3.44 cents for each dol- 
lar of gross operating revenue. This 
percentage has climbed steadily and 
for three years it has clung to the 14 
per cent level. Electric utilities are 
definitely adjuncts of the tax collect- 
ors’ offices in that they pass on to 
governmental treasuries one dollar for 
every seven dollars that they collect 
from their patrons. 

One word of caution should be in- 
jected here for the sake of consis- 
tency. It is not permissible to sub- 
tract the $1,938,000,000 gross operat- 
ing revenue of the commercial com- 
panies from the $2,231,500,000 re- 
ceived as gross revenue by the whole 
electric utility industry (private and 
municipal) and credit the difference 
($293,000,000) as receipts of the mu- 
nicipal systems. The reason is that 
the figure for the composite industry 
necessarily embraces some items of 
intercompany transactions involving 
resale before ultimate consumption 
takes place. These revenue items can- 
not safely be omitted, however, be- 
cause they involve expense items 
which cannot readily be segregated. 
Actually, the revenue of the munici- 
pal plants is of the order of $135,- 
000,000, leaving some $158,000,000 to 
represent intercompany transactions. 

Utility spending of over a billion 
and a half dollars is a sizable factor 
in the national economic picture as 
measured in terms of dollar velocity. 
These expenditures filter through a 
multiplicity of channels. Nearly a 
fifth goes directly to employees as 
pay. For fuel, the utilities are paying 





Tax Slice Grows With the Pie 


Of every dollar the consumer pays for 
electrical energy, 14 cents 


goes into taxes 
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out about 10 per cent of what they 
take Thus, in 1935 the money 
spent for fuel was 40 per cent more 
1932, and that means that 
coal miners in 1935 got a respectable 
part of the $39,000,000 that had not 
been spent for fuel in 1932. The 
fuel outlay of 1936 is not available, 
but it is almost certainly more than 
in 1935. The rise in expenditure for 
other operating and maintenance costs 
than labor and fuel was more mod- 
erate, a 10 per cent increase to $365,- 
000,000. Even the additional $21,000.- 
000 pumped into tax coffers in 1936 
above the 1935 amount finds 
its way sooner or later into 
circulation. 

However, one form of dis- 
bursement has slumped. It 
affects those who have a saved 


in. 


than in 








dividends has 


been 
enovgh to more than offset the de- 
creased interest payments occasioned 
by the refunding at lower interest 
rates, the extent of which can be 


probably not 


seen on page 78. It appears, 
therefore, that the money out of 
utility revenues put back into circula- 
tion through investor channels is still 
approximately a quarter less than it 
was four years ago. Meanwhile, 
money put back through wage-earner 
channels—directly as employee sal- 
aries, indirectly as purchases of sup- 
plies, indirectly as new construction 
outlays, and indirectly as tax money 
—accounts for the 11 per cent in- 
crease in over-all expenditure. Veri- 
tably, the utilities have been geared 
into the current disposition of govern- 
ment to redistribute wealth in such 
manner that an enhanced portion 
goes to those who earn and spend. 


Operating costs and taxes have 

increased 

The changing pattern of dispersal 
of the money collected from electric 
utility patrons is vividly portrayed in 
the full-page chart on the facing page. 
Operating costs and taxes are mani- 
festly the items which have swollen in 
the last three years. Interest, amor- 
tization and dividends to investors are 
the items which have shrunk—in com- 
bination they had decreased by 29 
per cent by the close of 1935 and 
there was little resumption indicated 
for 1936. 

Efficiency of management is a mat- 
ter of interest in view of the adjust- 
ments imposed upon the industry by 
government, by the depression and by 


Salaries and Wages 


Commercial and Municipal Establishments 


Revenue and Taxes 
Commercial Companies Only 


Compiled by Edison Electric Institute 





Gross 

Operating 

Revenue* Taxes Ratio 

(Thousands (Thousands | Tax./Rev 
Year of Dollars) of Dollars) {(Per Cent) 
1902 77,132 2,655 3.44 
1907 156,447 6,346 4.06 
1912 268 , 360 13,117 4.89 
1917 464,881 29 ,897 6.43 
1922 883 ,334 73,128 8.28 
1927 1,588 ,908 150,253 9.46 
1932 1,737,973 203,858 | 11.73 
1933 ¢| 1,654,766 206 , 989 12.3 
1934 +| 1,695,521 239 ,773 14.1 
1935 +| 1,798,000 251,158 14.0 
1936 t| 1,938,000 272,258 14.0 

















Data from U. S. Census, except last four years. 

* Includes revenue from ultimate consumers, from 
sales to municipal plants for ‘‘ resale”” and miscel- 
laneous operating expenses, but not sales for resale 
to other light and power companies 

tFrom F. P. C. Rate Series No. 5, 
Revenue ” excluding sales for resale. 

t Estimated on ten months’ operations.— ELEcTRI- 
CAL Wor Lp. 


** Base 


oe Ow 


the trend toward decentralized ad- 
ministration within the industry. The 
operating ratio is a quick index of 
such efficiency and it is interesting to 
observe the trend. From present data 
it appears lower (41.9 per cent) in 
1936 than in any of the last 25 years 
except 1932 and 1933, the years of 
most dismal outlook. In 1932 it was 
41.3 per cent and in 1933 it was 41.8 
per cent. Twenty-five years ago the 
electric utility industry paid out 65 
per cent of its receipts for operation 
and maintenance. That ratio has since 
been steadily whittled down until it 
represents only two-thirds as great a 

fraction of the intake. For 

ten years it has been down to 

45 or less per cent. It has had 

to be to meet rising taxes and 

the need for liquidity to pro- 

vide funds for accelerated 





dollar invested in the utility 




















| LEGER SB 5 rural and other line building 
: ° 6 Number of Employees Salaries mde 
industry. Dividend and bond ee eee and Wages and a bit in the category of 
interest figures are only avail- wien | enn gral Total (Thous.) stations. That the present 
ohn ae eet C 2 26,90 3,41 30,326 | $20,647 : 
eee clean ee In 1907 * | 42066 5 566 47632 | 35°420 figure is lower than the 43 
1935 the sum allocated to 1912 * 71,395 7,940 79,335 | 61,162 per cent ratio for 1935 is pri- 
return to investors of all 1917 * 94,679 10,862 | 105,541 | 95,242 marily attributable to the 8 
a a eres 1922 * 136,105 14,657 150,762 | 212,433 be - : in ores ~ 
descriptions con = — 1927 © | 234'747 16,273 | 251.020 | 390,000 + per cent agg om gross rev 
zation was practically  0UU,- 28 Beers rer dl ee nue arising trom an_ even 
000,000 their thirteen-bil- +45 ce ee 289,000 | 405,000 arg i sumption. 
cae Anal BNF disses ocratens 298,000 | 423,000 gl woe nig weg 
10n-dolial investment in the 1931 | eS Perey 282'000 | 392.000 e expenditures have been 
industry. That was nearly 1932* | 225,557 19,016 | 244,573 | 323,880 held down, but there are 
30 per cent less than the ned ee aot aes dp definite signs that caution is 
$841,000,000 of 1932. In- ge ee Caer 248 ,000 | 330,000 giving way to foresighted 
crease in and resumption of a Pe eee 266 500 | 359.000 spending. 

*U. S. Census. 


omitted from census. 
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ft Adjusted to include municipal plant wages 
t Estimated on ten months’ operations. 











UTILITY SPENDING AIDS NATION 





Major Items, Privately Owned Electric Light and Power Companies 
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4 $194,148,121 $303,058,039 $307,500,000 
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Interest and 
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129,244,861 493,723,949 305,000,000 














Since 1902 the taxes paid per dollar of gross revenue have quadrupled. Taxes 
now are double the war-time percentage 


In 1922 the dollars of capital per dollar of gross revenue were $4.50, in 1936 
the dollars of capital per dollar of gross revenue were $6.03 
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Now Exceed 26,000,000 


Domestic Customers Increased More Than Half Mil- 
lion — Net Gain of Farm Services Close to 80,000 


ONTINUATION of the re. 
C newed growth in the number 

of customers, after the stale- 
mate from 1930 to 1933, has brought 
the total to the highest point ever re- 
corded. The present estimated 26,- 
028,050 indicates a net gain during 
the year 1936 of 715,250 in all cus- 
tomer groups. 

Most of this was, naturally, in the 
predominant group—domestic—where 
the accompanying table by states 
shows an apparent increase of 543,- 
465. To get the real increas«, an- 
other 30,300 must be added, making 
it 573,765. This 30,300 is the number 
transferred from “domestic” to 
“farm” to adjust for differences be- 


tween the 1935 census of farms and 
company records, as has been an- 
nounced by the Edison Electric Insti- 
tute in its statistics on farm electri- 
fication. The same adjustment reduces 
the apparent gain of 109,078 farm 
customers to a real gain of 78,778. 

If farm customers, except in the 
irrigation areas, are included in 
“domestic,” the total for 1936 be- 
comes 21,648,299, against 21,019,012 
in 1935. These are the comparable 
figures corresponding to “domestic” 
in the tables for revenue and energy 
consumption where no separate values 
are available for farm service. 

Of the various elements of growth 
that characterize the electric light and 


power industry, some are susceptible 
of indefinite growth, so far as can 
now be foreseen. The number of cus- 
tomers is not one of these. For the 
predominant group, those (including 
farm homes) receiving domestic serv- 
ice, the limit is set by the number of 
families, which is now around 3].- 
000,000 and is increasing at the rate 
of perhaps 200,000 a year. The at- 
tainable maximum must fall short of 
this total; economic reasons, remote- 
ness from service lines, will bar sev- 
eral millions, and with 70 per cent of 
our people already receiving service 
the task of serving the remaining 30 
per cent becomes increasingly difficult 
and costly. 
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Number of Customers Greater Than Ever Before 
70 per cent of American homes have electric service 
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Industrial and Miscellaneous Commercial Domestic 
Customers Customers Customers 
1917 _ em A 
1922 : ; 030,324 _— 
’ ’ 10,211,232 
468,312 
1987 sa 
3,358,140 17,950,934 
477,138 
1929 Preeti Comet Eoeeed Ee | ON ai le oe 
3,598,115 19,967,154 
581,914 
1931 
3,724,013 | # 
614,510 20,151,247 
_ en Gen Ged oot | OO a A 
3,697,324 k 
594,093 20,004,098 
1936 Pred Eee Goieed Eee | a A A 
3,800,202] 
579,549 21,648,299 


a 


Since 1917 the number of homes served with electricity has increased 3.73 times 
Since 1917 the number of commercial, small light and power customers such as stores, 
offices and the like has increased 3.38 times 
Since 1917 the number of industrial and other power customers increased 2.38 times 
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Number of Farm Service Customers 


(As of December 31) 








Region 1936 1935 1934 1933 1932 1931 1930 
is asad o8 es sav ne Siew eet 897 ,873 788 ,795 743,954 713,558 705 ,075 698 , 786 649,919 
 iiicccbe Kink e ees wwe Kare al 77,038 59, 804 58,006 55,725 52,923 52,237 48 , 996 
NS ids x i'oe Bdlud oan aes ae Khe Ken 141,508 124,446 118,169 109,001 106,759 104,911 96,342 
EE NE I ose bat ae he sends 806 HaS Sky aie 199,077 181,261 172,467 170,421 166,893 151,113 
NDS 5 kn. v'se a oNo ewes eae alee 98,477 94,608 91,398 89,460 89,652 89,717 82,283 
I i '.0 0455 ee 5% 2d R40 aS we 70,040 60,096 53,307 50,558 49 ,080 47,958 42,539 
ND is cccvnuvew st <sasicnna 40,116 34,485 32,062 30,311 31,947 31,513 | 29,949 
Ce errr 30, 898 25,036 22,883 v7 PK TD 22,653 22,170 | 21,438 
Ne er eee 54,922 50,405 47,876 46,516 45,026 44, 308 42, 536 
3 re rr ee One eee 153,655 140, 838 138,992 137,149 136,614 139,079 134,723 























Includes reclassification of ‘‘ farm ’”’ customers formerly classified as “‘ residential” to adjust for differences in 1935 census of farms 
and company records: Mass. +6,000, R. [. +800, Conn. +7,000, W. Va. +2,000, Fla. +2,000, Ala. +2,000, Utah +1,000, Calif. 


+9,500; total U. S. +30,300. 


Growth in Farm The most rapid increase came in the 
Electrification middle twenties and the curve of do- 














tion in the two figures due to company 
construction on R.E.A. loans, though 

































a ae mestic customers was flattening several the general tendency is for companies 
— «aioe — years before the depression set in. to raise their own funds. This is 
oo Without that interruption the number “rural” service, including small com- 
— PPh ‘ gory PerCent might now be around 24,000,000 in- munities as well as farms. The figures 
Farms | (Dec. 31) |% 7%! stead of 21,600,000. The difference should not be confused with those for 
1925.....| 6,371,640 | 246,150| 3.9 of 2,400,000 is a measure of deferred “farm” service exclusively. 
Sa Bere ae 309,125 | 4.9 new business. Omitting farms having dwellings 
97 | ; 
1928. ox (ena | 5067242 o. R.E.A. has allotted loans to proj- valued at less than $500, the per cent 
1929... | wececonn | S0Me 9.2 ects scheduled to serve 136,659 cus- electrified rises to 20.4 per cent for 
— vanes | 6,288,648 pee as tomers. Plans of private companies the whole country, instead of 14.3 per 
a pales leieacenie. "09° 448 11.3 call for 75,000 or 80,000, judging cent. For the New England states the 
ee a 713,558 | 11.4 from the number of miles to be built. ratio is 53.7 per cent and for the 
rs slabcicin Lanitaiiahchtac | Lg | + That makes the total exceed 200,- Pacific states it rises to 66.4 per 
aia pada 397'873 | 143 000, even if there js a little duplica- cent. 
Farm Electrification Growth by Regions 
Customers Per Cent of 
Number of Customers, 1930-1936 1930 1936 Increase 
Total: 649,919 897,893 382 
48,996 
conti iaiieaeiaiied New England 71038 «573 
i iaialieeneainariantiie me \ai508 470 
East North Central ISLIUZ. 
231,219 53.0 
5 ' A2539 
21,438 
West South Central 30.898 440 
7, é ; 42,536 
REECE Jenna 54922 29.0 
UMMUMULLLUA e:. 134723 
ee eee 153653 140 
1930 MB ose 
= 
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Central stations, municipal, railway and other 
Preliminary, summarized from records of Federal Power Commission as of November 1, 1936 


GENERATOR RATING—Public Utility Power Plants+ 




















Generator Capacity of Plants Operated By 





One Type of Prime Mover 


Combination of Two or More Types 
















































































Division *Com-| piants Pe: amb Int. 
aan eats nner Kw. Water Power Steam Power — Total Bao — Comb. 
Engines 
No. Cap. No. Cap. No. Cap. No Cap. Cap. Cap. Cap. 

United States...... .|1,616)3 ,803/36 ,597 ,199)1 ,359|10 , 138 ,717/1 251/25 062,608) 913/473 ,792| 280/922 082/266 ,071/544 446/111 ,565 
New England....... 137| 328) 2,920,532) 227 824 ,956 65| 1,967 ,665 8} 6,539) 28)121,372| 23,811) 95,090; 2,471 
_ | Eee: 27 80 267 ,121 66 209 ,044 7 54,730 a 785 4) 2,562} 1,196 800 566 
New Hampshire... . 14 56 280 , 648 44 219 ,943 4 35,585 1 480 7| 24,640} 3,850) 20,050 740 
SE 22 72 174,444 62 159 ,629 3 Fy NN 65 4:6 tha a me 7| 4,815} 1,900} 2,710 205 
Massachusetts. .... 51 76| 1,346,694 31 155,250 35} 1,120,990 3} 4,049 7| 66,405} 14,905) 50,540 960 
Rhode Island...... 3 7 242 ,950 3 1,750 4 ee a er ee eee ae | Seen oreo 
Connecticut........ 20 37 608 ,675 21 79,340 12 505 , 160 uM 6 6a\2z5 Si 22,5950, 2900) 20; S00)... 2s. 
Middle Atlantic. . 144) 396) 9,310,154) 202) 1,420,758) 149) 7,700,303 18} 22,292) 27/166 ,801)124,285| 37,360) 5,156 
New York......... 74| 238) 5,322,636} 163) 1,137,004 56} 4,159,433 4) 12,195] 15) 14,004) 5,470} 4,435) 4,099 
New Jersey........ 13} 241 1,070,005} 3 950| 15] 1,059,000] 3] 2,140] 3] 7,915} 5,100] 2,700] 115 
Pennsylvania...... 57) 134) 2,917,513 36 282 , 804 78) 2,481,870 iti 7,957 9}144 ,882)113,715| 30,225 942 
E. No. Central...... 305) 645) 7,988,809) 258 626,301) 295) 7,112,849 48) 27,164) 44/222 495) 19, 658|190 ,027/ 12,810 
ees 66} 103) 2,164,799 8 10,380 84| 2,075,514 7| 4,310 4) 74,595) 3,045) 71,350 200 
SS 55 97) 1,041,923 19 29 ,835 67 999 ,099 8} 5,907 3} 7,082} 3,380) 3,260 442 
SPR hte SS 62 99| 2,277,727 14 42,315 66} 2,144,999 12} 3,792 7| 86,621) 3,910) 78,805) 3,906 
Michigan.......... 59} 178) 1,584,493) 116 310,875 40| 1,254,089 13} 7,861 9} 11,668} 2,489) 4,114) 5,065 
Wisconsin. ........ 63} 168 919,867} 101 232 ,896 38 639 ,148 8} 5,294) 21) 42,529) 6,834) 32,498] 3,197 
W. No. Central... .. 404) 782) 2,724,961) 112 468 565) 254) 1,947,766) 347/165,938) 69/142 ,692| 14,633) 94,837) 33,222 
Minnesota......... 62} 128 596,781 41 151,850 53 428 ,183 Z3| 9,320) Pi 1,620) 1,856) 2,520) 3,255 
a ne 80| 166 603 ,060 27 147 ,400 66 352,411 56} 28,030) 17) 75,219} 6,903) 60,441) 7,875 
Missouri. . 59} 103 717 ,467 7 149,745 38 533 ,414 51) 29,284 (iS | aa 1,529} 3,495 
North Dakota..... 17 39 de ee eee 18 64,073 20} 5,340 1 ee 250 300 
South Dakota...... 27 55 70,819 5 3,970 8 33,547 38} 20,394 ea are 9,340} 3,568 
Nebraska.......... 79} 159 259 .864 24 9,185 40 205,717 74| 25,432] 21] 19,530) 3,905) 5,113] 10,512 
ee ee 80) 132 407 ,007 8 6,415 on 330,421 85) 48,333 8] 21,838) 1,967) 15,642) 4,229 
So. Atlantic......... 160} 422) 4,387,663) 152) 1,912,319) 141) 2,298,058 96) 45,633) 33/131,653) 48,417) 74,609) 8,627 
Ce 7 8 PS | CRA ear 5 28 ,600 DA? MOONE. ack ths 6 eens cc dabets Os AMIR esses 
Maryland......... 12 26 612 ,786 4 272,045 11 334,460 9} 3,391 Dt SEI oacorirwd 770} 2,120 
Dist. of Columbia. . 2 3 222 ,400 1 2,400 . (<i i eee Pe ee eee apa 
oot 28 73 469 ,680 35 81,315 17 312,299 14, 5,514 7) 70,552) 15,281) 54,900 371 
West Virginia...... 17 38 590 ,556 9 87,570 19 498,110 7| 4,369 3 507 85 147 275 
North Carolina..... 30 83 983 ,933 49 643 , 862 22 326,300 6; 3,919 6| 9,852] 6,571) 2,180) 1,101 
South Carolina..... 14 40 642 ,510 23 487 ,140 9 131,690 4 730 4) 22,950} 16,200} 6,600 150 
fn 2) ee 19 65 474,517 28 323 ,807 26 132,700 7} 1,758) ° 4) 16,252] 10,180) 5,412 660 
|) 31 86 361,166 3 14,180 30 313,899 46] 24,437 7| 8,650 100} 4,600) 3,950 
E. So. Central... ... 84; 209) 1,773,859 32 996 ,736 87 709 ,434 78| 25,386) 12) 42,303) 23,415) 16,697; 2,191 
Kentucky......... 19 41 328 , 599 3 104,860 24 219,172 9| 2,702 5} 1,865 315 825 725 
Tennessee......... 27 61 526,001 18 286 , 386 26 196,752 fa. 3,760 4) 39,082} 23,100) 15,300 682 
re 12 37 855,511 11 605 ,490 16 246 ,090 CUB ac | eee BR | es) Seer ey | eee 
Mississippi........ 26 70 ers eenrareree 21 47 ,420 46| 14,972 = i ee 572 784 
W. So. Centrai.... 160; 413) 1,759,713 23 100 ,665| 126) 1,493,815) 238/117,641) 26) 47,592 950) 28,851] 17,791 
Arkansas.......... 20 60 144,187 5 66,855 30 68 , 154 20} 4,929 = >. ee 1,544) 2,705 
Louisiana.......... 34 62 7 RS a nen aerer 12 290 ,920 48] 21,351 Se 712 tio 
Oljahoma......... 49) 101 336,784 2 1,500 30 296 , 236 60} 34,088 9} 4,960 200] 1,747) 3,013 
ne ee 57} 190 965 ,046 16 32,310 54 838,505} 110) 57,273} 10) 36,958 750| 24,848] 11,360 
Mountain. ......... 138} 324) 1,607,074) 149) 1,157,559 81 382 ,738 65) 29,195) 29) 37,582) 6,466) 5,505) 25,611 
Montana.......... 8 26 309 ,661 15 299 , 360 5 7,265 3) isso 3} 1,686 168 643 875 
OS ee 17 46 238 ,477 39 234,465 3 1,100 2). tjoee 2, 4,580) 1,060... ss. 460 
Wyoming.......... 20 35 43 ,872 7 15,220 17 23 ,807 9| 3,415 2} 1,430) 1,000 300 130 
en. re 31 72 242,111 21 53 ,602 34 180,205 12} 6,010 5} 2,294 1,344 175 775 
New Mexico....... 16 32 89 ,160 1 200 11 78,521 16} 5,988 4| 4,451 808] 1,617} 2,026 
PN. cists ds 30 See 19 44 147 ,488 11 87 ,050 9 32,090 17} 7,474 ee: | 2,770) 18,104 
Utah. 20 57 154,868 48 89 ,312 2 59,750 3i 1,931 & 3,875 1,670....:;. 2,205 
POUR, i wie deca 7 12 381,437 7 7 ne earners 3} 1,655 2, 1,432 | 1,036 
PE oko ki ieee 84) 284) 4,124,434) 204) 2,630,858 53) 1,449,980 15) 34,004) 12) 9,592) 4,436) 1,470) 3,686 
Washington....... 29 69 910,869 45 698 ,119 14 208 ,020 3 603 7| 4,127) 2,206 970 951 
ee 24 67 338 ,498 42 175,676 16 156,010 Si 1,732 4} 5,100} 2,030 500 2,570 
COMPOTOES... .. . 0 31) 148] 2,875,067| 117] 1,757,063 23} 1,085,950 7| 31,689 1 365 (0 eee 165 






































+ Includes all plants generating energy for public use having a 
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monthly output of 10,000 kilowatt-hours or more. 





* Only companies that have generating plants. 
chasing all their energy. 
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Excludes those pur- 









Utility Plant Capacity 
Reaches 36,600,000 Kw. 


More Than Half Million Kilowatts Added 


in 1936— 


Central Station Generating Capacity Now 34,466,000 Kw. 


LECTRIC utilities, by Novem- 
K ber had added since 1935 more 
than 440,000 kw. to the generat- 
ing capacity in their stations and the 
latest figures (too late to incorporate 
in the accompanying tables) raise this 
total to 606,858 kw. for the full year 
1936. On the other hand, tentative 
figures supplied by the Federal Power 
Commission for the whole electric 
generating industry (embracing gov- 
ernment, municipal, electrified rail- 
road and street railway plants as well 
as electric service utilities) show an 
increase of 456.000 kw. over the pre- 
decessor Geological figures of 36,133.- 
000 kw. for 1935. 
The F.P.C. data presumably include 
Boulder (165,000 kw.) and Norris 
(100.000 kw.) dams, in which case 


there is a crediting of less than 200,- 
000 kw. to the private utility industry 
for generating capacity increase. How- 
ever, these discrepancies in current 
data are to be expected because of the 
varying criteria adopted in reporting 
the specific date of adding capacity 
(it takes 1144 years on the average to 
design and build a plant and com- 
plete the trial operating period). 
With reasonable certainty, however, 
it can be said the electric utilities have 
added only 2 per cent net to the ca- 
pacity they had available a year ago 
to serve the public. Meanwhile the 
output of the utilities is up 13 per 
cent. But this does not directly sig- 
nify that the capacity is short by the 
full value of the difference between 2 
and 13 per cent. The slack that had 


been accumulating since 1932 must be 
taken into the reckoning. So it is 
wiser to assess the present adequacy 
or inadequacy of capacity on the 
basis of comparison with, say, 1928. 
Since that year there has been a net 
gain of 20.5 per cent in capacity, but 
during the same interval the output of 
central stations has grown 28 per 
cent. In other words, all capacity is, 
on the average, being worked 6 per 
cent harder than in the year before 


the depression crashed into the 
procession. 
Now working equipment more 


hours and getting a better load factor 
are meritorious achievements, provid- 
ed there is no hazardous encroach- 
ment on the reserves that are neces- 
sary 


to insure continuous and eco- 
















































































120 Output and Coal Consumption Installed Capacity, by Type of Prime Movers 
All public utility plants in the United States " All public utility plants in the United States 
34.5 ' yt 
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nomical generation. That the industry has gone about as far 
as is safe in this direction is indicated by the fact that the new 
station capacity announced for 1937 (see page 87) is more 
than twice as much as was added in 1936. That new increment 
of capacity will prove pretty handy if the trend of output holds 
to its present startling movement upward—and there is nothing 
in sight to suggest even a flattening. 

Of the 113,373,000,000 kw.-hr. put out by the whole generat- 
ing industry, 40,457,000,000 came from hydro sources and 72,- 
916,000,000 came from fuel-burning plants. The relative pro- 
portions are 0.365 to 0.635 for hydro and steam respectively. 
In 1935 the same ratio was 0.403 to 0.597, showing that hydro 
was used to increased advantage during the year just completed. 
The drought and the floods did not interfere in the end with get- 
ting an increased national annual output, even though the floods 
did cause expensive damage to hydro plants, interrupted opera- 
tions and caused much repair outlay. 

For the fuel-burning generation total of 73,000,000,000 kw.- 
hr. there was consumed 42,420,000 tons of coal and enough 
more oil and gas to represent an equivalent of 52,910,000 tons 
of coal altogether. On this basis of estimating there was no 
change from the 1935 figure of 1.46 lb. of coal burned per kilo- 
watt-hour produced. 

The combined generating capacity thus used 8,000,000 more 
tons of coal than in 1935 and 2,600,000 more barrels of oil and 
33,000,000,000 more cubic feet of gas. The percentage increases 
for coal (21.2) and gas (26.7) were of the same order of magni- 


Capacity (Kw.) of Generators* 


In plants generating electricity for public use* in the United States, by 
type of prime mover (United States Geological Survey) 





Year 


Dec. 31 


Water Power 


Steam 


Internal- 
Combus. 
Engines 


Total 





1920 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936T 


3,674, 541 
5,176,565 
5,976,786 
6,609,484 
7,201,425 
8,116,627 
8,316,591 
9,075,878 
9,670,922 
9,725,096 
9,773,302 
9,788,664 
9,853,808 
10, 404,788 





9,823,622 
14,213,847 
17,485,855 
18,597,984 
19,646,909 
21,214, 580 
23,255,692 
24,768,358 
25,467,597 
25,847,184 
25,765,739 
25,560,171 
25,708,209 
25,607,054 








87,759 
126,788 
185,859 
190,917 
203 , 863 
298, 495 
380,113 
419,708 
451,553 
488 , 313 
499 ,224 
524,990 
571,095 
585,357 





13,585,922 
19,517,200 
23,648 , 500 
25,398,385 
27,052,197 
29,629,702 
31,952,396 
34,263,944 
35,590,072 
36,060, 593 
36,038,265 
35,873,825 
36,133,112 
36,597,199 





* Central stations, municipal, electric railway, electrified railroad, 


Bureau of Reclamation and other. 


Power Commission. 


+ November 1, preliminary, Federal 


Central Station Capacity, Output 





Capacity 
(Kw.) 


Output 


(Mill. Kw.-Hr.) 


Fuel Consumption 





Total 


Fuel 


Coal ! 


Oil? | Gas? 





tude as the percentage for oil (22.2). 

Considering al! plants (as embraced in the Federal Power 
Commission’s table) it appears that there was approximately a 
gain of 550,000 kw. in hydro capacity and a net loss of 100,000 
kw. of steam-generated power. Internal combustion engines rose 
from 571,095 to 585,357 kw. in capacity; the gains were con- 
siderably greater in each of the last fifteen years than in 1936. 

Altogether the national generating capacity was applied to 
an output that for the year represents 3,120 hours of capacity 
operation. This is nearly equal to the 3,160 hours of 1929. 


1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936* 


25,811,305 
28, 698, 305 
29,558,637 
31,976, 138 
33,483, 821 
34,010, 137 
33,970,302 
33,932,639 
34,016,179 
34,466,000 


74,686 
82,927 
91,421 
89,952 
86,312 
77,868 
79,983 
85,970 
93,656 
105,828 


45,968 
49,419 
59,031 
59,388 
57,742 
45,991 
47,533 
53, 808 
56,067 
68, 737 


37,501 
37,593 
41,406 
39,702 
35,690 
27,589 
28,039 
30,942 
32,243 
38,357 


7,146 
6,852 
9,740 
8,950 
7,899 
7,269 
9,446 
10,076 
it, 242 
13,565 


66 

77 
112 
119 
138 
107 
101 
125 
121 
152 























2 Thousands of barrels. 
8 Billions of cubic feet. 


# Estimated on 10 months’ operations. 
1 Thousands of tons. 


Output, Capacity and Fuel Consumption—All Public Utility Plants 


Central stations, electric railway, electrified railroad, public works and other plants generating energy for public use 


These statistics relate to all plants (not exclusively to central stations) having an output of 10,000 kw.-hr. per month, comprised in the totals reported 
each month, formerly by the U. S. Geological Survey, since July, 1936, by the Federal Power Commission 





Energy Generated 
(Millions of Kw.-Hr.) 


Fuel C ed 
uel Consum Coal Plus 


Coal Equivalent 
of Oil and Gast 
(Millions of Tons) 





Hours Use 
of Average 
Capacity 


Capacity 
End of Year 
(Kw.) 


Pounds of 
Coal per 
Kw.-Hr.ft 





Coal 
(Millions 
of Tons) 


aS. 
37. 
31. 
34. 
38. 
ie 
40. 
41. 
41. 


Oil 
(Millions 
of Bbl.) 


11. 
13. 


Gas 
(Billions of 
Cu. Ft.) 


41 
.70 


From 
Water Power 


14,606 
16,150 
14,970 
17,207 
19,343 
19,969 
22,356 
26,189 
29,875 
34,696 
34,629 
33,021 
30, 603 
34,098 
34,727 
34,058 


From 
Fuelt 


24,315 
27,405 
26,005 
30, 447 
36,322 
39,044 
43,514 
47,602 
50, 330 
53,154 
62,723 
62,915 
61,126 
49,055 
50,674 
57,092 


Total 





1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 


38,921 
43,555 
40,975 
47,654 
55,665 
59,014 
65,870 
73,791 
80,205 
87,850 
97,352 
95,986 
91,729 
83,5153 
85,402 
91,150 
1935 99,398 59, 430 39,968 
1936* | 113,373 72,916 40,457 


* Estimated on basis of ten months’ operations. 


13,093,972 
13,585,922 
15,448, 126 
15,975,287 
17,458,367 
19,517,200 
23,648, 500 
25,398,385 
27,052,197 
29,629,702 
31,952,396 
34,263,944 
35,590,072 
36,060, 593 
36,038, 465 
35,873,825 
36,133,112 2,760 
36,597,199 3,120 


t Includes output by use of wood as fuel. 


2,970 
3,265 
2,820 
3,030 
3,340 
3,200 
3,050 
3,010 
3,060 
3,065 
3,160 
2,900 
2,625 
2,320 
2,365 
2,530 


88 
42 
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158. 
t Wood and production from wood not included. 
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UTILITIES SUPPLY POWER INCREASE 


Distribution of Horsepower in Industrial Plants 
Each Horse Represents 5,000,000 Horsepower 



































Prime Mover Horsepower Horsepower of Motors 
‘ Portion Electrified in Color on Purchased Power 
3 
| oT Te vit 
1914 
; 
y 18,406,175 3,884,724 
, 1919 
- - ~/ ” 99. 041,112 9,282,541 
: 
Pf of | ot tT 
é 1923 
; 19,727,924 13,364,298 
1 
| Pt -f 1 Of Of 
1925 
19,902,300 15,864,638 
1929 
. / ; 20,155,397 po 22,775,664 
an . 9 . . 
1936 - 
a 91 ,000,000 anil cP 25,100,000 








In 1936 the total station capacity in utility and industrial plants was 69,255,000 hp., 


an increase of 21,160,000 hp. since 1914. The 1936 capacity in utility plants was 
33,982,000 hp. of fuel-burning and 14,273,000 hp. of water power. 
Since 1919 the added power used by industry has come from public utility plants. 
















Utility Financing 
Totals $1,.290,106,163 


Low Money Rates Enables Industry to Refund Obli- 
gations on New All-Time Low Yield Basis— Ten 


Stock Issues Sold — $44,745,305 New Capital Raised 


BNORMALLY low interest rates 
which prevailed in the capital 


markets last year brought forth 


refunding operations by public util- 
ities on an unprecedented scale. The 
pressure of the Treasury Department, 
which drove interest rates to such low 
levels so that the government could 
finance its tremendous relief and other 
expenditures, proved highly beneficial 
in enabling the utilities to refund out- 
standing obligations into ones bearing 
a lower coupon rate. 


In the past year fifty-eight mort- 
gage bond issues, totaling $1,111,957,- 
200, were sold to yield on the average 
3.14 per cent, a new all-time low in 
utility financing. Ten debenture is- 
sues, totaling $103,000,000, were sold 
to yield on the average 3.30 per cent 
and five note issues, totaling $22,890,- 
000, were sold to yield on the average 
1.79 per cent. The sale of nine pre- 
ferred stock issues totaling $45,133,- 
963 at an average yield of 3.80 per 
cent attracted wide attention as a test 





of the market to such refunding opera- 
tions. One issue of class A_ stock, 
totaling $7,125,000, found its way 
into the market. 

Total utility financing during the 
past year was $1,290,106,163, of 
which only $44,745,305 constituted 
new capital. It is expected that dur- 
ing the new year utilities will con- 
tinue their refunding programs on a 
large scale and at the same time raise 
additional capital, so urgently needed 
to carry out the construction projects 
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A REFLECTION OF UTILITY CREDIT 









Preferred Stock 


Issues 


Notes, Bonds and 
Debentures 








1925 








~ $175,582,200 





7.01% average yield 


: - : : 
5 
| | $805,338,600 


6.05% average yield 





1928 





4 


“es 


| $208,802,200 


6.16% average yield 


m 3) | 
m 5} 


dm st | 


alsisisicials 


$1,528,632,500 


5.12% average yield 








1930 





— 


! 3F ‘it 


es $179,158.834 


5.94% average vield 


am 
BON 
Le 

“= $1,114,636,200 





5.27% average yield 





ee 
STOC 





1932 


<x $92,320,000 


5.17% average yield 





4.62% average yield 





1935 


$ No Issues 


we 


m 5 








4, $1,063,670,700 


3.82% average yield 





ine $42,461,463 


1936 








Preferred stocks were issued in 1936 to only one-fourth the 1925 amount. 
Notes, bonds and debentures totaled $1,085,904,400, of which $972,000,- 
000 was in bonds. Of the securities issued, 97.5 per cent was for refund- 
ing and average yields were at little more than half the 1925 rate. 





3.8% average yield 
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3.13% average yield 
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planned, through the issue of new 
mortgage bonds. Several companies 
have been giving consideration to pre- 
ferred stock issues to raise new cap- 
ital. Many believe that such issues 
would find ready response from in- 
vestors seeking a higher yield than 


that afforded by gilt-edged bonds. 

Probably the most difficult obstacles 
the utilities have to overcome include 
the uncertainty surrounding the out- 
come of litigation against the public 
utility holding company act, the scope 
or limitations of the T.V.A. activities 





New Utility Financing 
Totals $1,290,106,163 





Mortgage Bonds (Av. yield 3.14 %) 


























No. of Range of Amount of 
Issues Yield Issues 
8 3.04-3.17 $196 ,067 ,000 
15 3.23-3.35 346 ,401 ,500 
9 3.40-3.57 81,370,000 
13 3.60-3 .90 293 575 ,900 
9 4.00-4.77 98 ,542 ,800 
4 Placed privately 96 ,000 ,000 
et Ee ere OF $1,111 ,957 ,200 
Debentures (Average yield 3.30%) 
6 2.75-3.95 92,700 ,000 
3 4.19-5.00 8 ,800.000 
Rt scat deena camtnea cts 1,500,000 
MD: cid eee es $103 ,000 ,000 
Notes (Average yield 1.79%) 
2 1.87-2.74 2,290 ,000 
2 3.00-3.10 11,600 ,000 
1 Placed privately 9,000 ,000 
SG Semtastananierce oad $22 ,890 ,000 
Preferred Stock (Av. yield 3.80%) 
4 4.39-4,90 33 ,958 ,828 
3 5.14-5.33 2 ,622 ,635 
Bao ain Se arte Re 8,552,500 
Dt orctaciersenematare wie $45 ,133 ,963 
Class A Stock 
Be gore ae aere $7 ,125 ,000 


Total Financing ...... 
Refunding........ 
New capital....... 


$1 ,290 ,106 ,163 
1 245 ,360 858 
44 ,745 ,305 





and the extent to which the govern- 
ment will continue to encourage 
P.W.A. loans and grants to municipal- 


Public Utility Bonds Maturing in 1937 





January 1 











Amer. Utilities Service, 6% notes $15,000 
Flambeau Power, 1st series 6s, A 12,500 
Northern New York Power, 1st 6s 42,000 
Snow Mountain Water & Power, 
Oe RCI ee eee er rare oe 836,000 
$905,500 
February 1 
Elko Lamoille Power, 1st series, 
Eres Cee re rrr $5,000 
Publie Service, Okla., deb. 4s.... 200,000 
Roland Park Elec. & Water, Ist 
RE ee Peers ee 105,000 
$310,000 
March 1 
Dayton Lighting, 1st ref. (now 
Bee Ross aka ea camekatn ate $1,029,000 
April 1 
Central Conn. Pwr. & Lt., 1st 5s $306,000 
Iowa Elec., 4% notes..........-- 52,000 
lowa Elec. Lt. & Pwr., 3% notes 125,000 
$483,000 
May 1 
Canton Dlectric, 1st ref. 5s...... $847,000 
Great Lakes Power, Ist 6s...... 160,000 
$1,007,000 





June 1 
Kansas Electric Power, 1st 6s, A $3,000,000 


Westerly Light & Power, Ist 5s. 242,500 
Wisconsin Power & Light, deb. 
OB iiaweksccnGseuasscccuben sees 370,000 
$3,612,500 
July 1 
City SeeeeriG, “Bet G6. ccs ceicccees $715,000 
Columbus, Delaware & Marion 

Elec ist and ref. (now Ist) 

Te ls boa csccsscunvnacsaes heen 3,363 ,000 
Mobile Light & R.R., 1st 5s..... 224,000 
Rochester Central Power, 6% 

GREED GENS o incdctvasreenneseses 22,174 
Scranton Electric, 1st ref. 5s.... 5,756,000 

$10,080,174 
August 1 
Consolidated Blec. & Gas, 6% sec. 
MONON J chensausas oeuseunseaeeuss $9,122,000 
August 15 
General Gas & Electric, 5% notes $92,750 
September 1 
| Redlands Water & Power, Ist 

seen ie. 6 2 408s hee es $5,000 
Southern Calif. Edison, deb. 24s.. 2,000,000 

$2,006,000 


October 1 


Chicago Dist. Blec. Generating, 





GONG ste de vealat ie kawerercerdees $900,000 
Iowa Electric, 4% notes......... 52,000 
Iowa Electric Light & Power, 3% 

REE DG ba cnueenatecauuens baa wee 125,000 
Kings County Elec. Lt. & Pwr., 

a Se ee ee re ee 2,434,000 
Richland Public Service, 1st and 

PU lisadeawans.<eenensue ee cees 686,000 
Rochester Central Power, 6% 

ON Recon sade cateeneewas 21,986 

$4,219,186 
November 1 
Calif. Gas & Elec., unifying and 

ee err ee ee re $6,741,000 
Southwestern Gas & Elec., deb. 

MAR itkawacamianeavasas dale eens 450,000 
United Gas & Elec., 1st and ref. 

Dl | ccvkcaunes eases Garon a cowaans 43,000 


$7,234,000 





November 15 


Arkansas-Pass Rockport Lt., Ice 
Oe FO Be Di isas i ic icccc ccs 


December 1 
Clinton Gas & Blectric, 1st 6s.... $112,000 


Total for the year.......... 
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ities to construct power projects in 
competition with existing utilities. 
The most important factor to gov- 


Public Utility Defaults During 1936 





Operating Companies 


: 2 Pi ee a” ee ee eee ee Cee $571,500 
ern interest rates during the new year Arkansas-Missouri Power, 1st 5s, 63, 78, ’53........-..+-0-0- 3,779,500 
will be the attitude of the Treasury Missouri Gas & Electric Service, Ist ref. 6s A, 44, Ist and ref. 

I ae he se eRe a nal was ensemaien 1,641,000 
and the Federal Reserve Board toward Missters Pablie Seewice, fet Se By 48 no cks cccdccccccccccescs 6,351,000 
reserve requirements of banks. Ex- Northern Texas Electric coll. tr. 5s, 40, 7% Notes '36........ 3,551,000 


cess reserves have continued to swell 
following the increase in requirements 
made last July 15. Talk is now cur- 


$15,894,020 
Holding Companies 
North American Gas & Electric, deb. 6s, "44..............0.4. 


1,896,000 
Total of all companies defaulted in 1936 es 


$17,790,020 





Receiverships of 1936 cent bonds. Practically all of the 


to the public at a premium which il- 
utility issues sold netted the com- 


lustrated the soundness of the finan- 





United Telephone & Electric Company 
(Trustees appointed) 


United States Electric Power Corp. 
Receivers appointed) 


Note—the above list includes companies 
for which trustees have been appointed 
under the Corporate Bankruptcy Act and/or 
for which receivers have been appointed in 
equity proceedings. 





rent that reserve requirements will 
again be raised in which case it may 
have a stabilizing effect on interest 
rates and the money market. 

There is little doubt that should 
the utility act reach the Supreme 
Court during the year and it be held 
invalid a tremendous flood of utility 
holding company refunding would de- 
luge the market. 

The bearing which the T.V.A. has 
on utilities operating in the area is 
indicated by the fact that Common- 
wealth & Southern declares that if the 
T.V.A. was limited in its operations 
and if there were confidence that such 
limitations would be strictly adhered 
to the system’s Southern companies 
could refinance to the extent of effect- 
ing a $5,000,000 a year saving in in- 
terest charges alone. 

The extent to which leading util- 
ities were able to refinance on a low 
yield basis is indicated by the fact 
that 314 per cent mortgage bonds 
were publicly offered at a premium to 
yield slightly over 3 per cent. In De- 
cember the Connecticut Light & Power 
issue of $16,000,000 of 314 per cent 
mortgage bonds was publicly offered 
at 104 and interest. The $23,000,000 
issue of 314 bonds of Consolidated 
Gas, Electric Light & Power bonds 
was offered at the same price. Dur- 
ing the year Consolidated Edison sys- 
tem units refunded more than $200,- 
000,000 of obligations on 314 and 
31, per cent bonds. Pacific Gas & 
Electric completed its refunding pro- 
gram during the year with the sale 
of $155,000,000 of 334 and 3% per 


panies par or better and were sold _ cial structure of the industry. 
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Utility Budget 
Up to $635,434,000 


Capital expenditures up to 60 per cent for 1937 to $531,000,000 


—Maintenance approximately same as last year 


OR new construction and main- 
| eres the utilities are budgeted 

to spend in 1937 the sum of 
$635,434,000, as against $430,822,000 
expended last year. While this figure 
is below the pre-depression levels, it 
is larger than any year since 1931 and 
rising very fast. 

Of this sum $531,114,000 is set 
aside for capital expenditures, an in- 
crease over 1936 of 60 per cent. It 
should be much larger, and would 
were the utilities expanding with re- 
spect to load growth on the same 
long-range basis that they did six to 


ten years ago. Then there were not 
the same political and financial prob- 
lems that there are today. Let these 
be cleared away so the industry may 
again have an unclouded long-range 
view and the budgets can be expected 
to expand much faster. 

At any event, these figures, which 
are based upon returns from approx- 
imately two-thirds of the industry, can 
reasonably be considered as mini- 
mums, with prospects of becoming 
even larger. 

The budget for maintenance is but 


spent in 1936. The maintenance 
budget has grown approximately 25 
per cent in the last four years, but 
the increase this year is the smallest 
of all. Offhand, it would appear that 
utilities have speeded up maintenance 
and were again back on a standard 
program. This would seem to indi- 
cate that the amount of deferred main- 
tenance was smaller than people gen- 
erally had been led to expect. 

The big increase in 1937 capital 
expenditures goes to new steam-gen- 


erating facilities. The jump from 
























































































































































a few per cent larger than the amount $53,235,000 in 1936 to $137,189,000 
1,000( = [—} Distribution expenditures 
900 L Transmission expenditures Breakdown of Utility 
ESS8 Hydro generation expenditures Capital Expenditures 
Steam generation 
is = expenditures 
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WHERE CAPITAL EXPENDITURES GO 
































a Giieiants. Transmission and 
” Distribution 
1921 
102,674,000 119,734,000 
1925 
380,000,000 341,300,000 
1929 
281,460,000 528,896,000 
1930 
325,296,000 569,655,000 
1932 
46,000,000 199,000,000 
1933 
30,000,000 140,000,000 
1935 
43,221,000 175,798,000 
1936 
58,000,000 250,000,000 
1937 
143,000,000 358,000,000 
— SAE BEATE TR TR gE 











Capital expenditures for generating equipment increasing rapidly 





Ever since the boom years the capital expenditure for extending service — 
Transmission and Distribution —has been running about 4 to | over 
Generation expenditures. In 1937 the budget estimates show the ratio to be 


less than 3 to 1 











this year is 158 per cent and 
is within twenty millions of 
the entire amount spent for 
new steam-generating equip- 
ment during the previous 
five years. 

Water power, on the other 
hand, is still quiet so far as 
expenditures for new equip- 
ment by power companies is 
concerned. Only - slightly 
more than six millions is 
budgeted for this year, while 
the average for the past five 





Utility Expenditures 
and Budgets 


1936 Capital Expenditures 


Total Capital and Maintenance 430,822,000 
1937 Capital Budget 


today’s and  tomorrow’s 
needs—not by requirements 
five or ten years or more 
hence. 

From 1923 to 1930 there 


was one dollar or more 


Generating capacity........... $58,331,000 ‘ 2 
SUMMING 5 oc. 05 2% oes a sae 56, 334,000 of capital expenditure for 
Distribution and substations... 193,340,000 every 100 kw.-hr. of output. 
Miscellaneous................ _ 22,082,000 Had that figure prevailed 
RE TE ORE AOS 330,087,000 in 1936, instead of around 
1936 Maintenance Expenditures,. 100,735,000 35 cents the capital expendi- 


ture would have amounted 
to more than a billion dol- 
lars. Likewise, on the basis 


years has been 7.6 millions. os capacity........... vi tan ee of dollar of revenue, the 
aE 10° ransmission.......... or 281, . . ——" 
Dur ing the 1924-1930 pe- Dientibesied cad culecicn... Sao capital expenditure is still 
riod the average annual ex- Miscellaneous................ 29,412,000 to a considerable degree on 
Leases ~w hy yp ma RIPON, hand-to- th basis. It 
penditure for new hydro WOME ccs sakidingehschipeees See : poe a 
equipment by the utilities used to be between 40 and 
was 116 millions. 1937 Maintenance Estimate... .. 104, 320,000 50 cents per dollar of 


During the past five or six 
years the budget showed no 
effort to maintain the ratio 
balance between the differ- 
ent classes for which capital expendi- 
tures are made. Whether by design 
or otherwise, there has been a restora- 
tion of that balance this year, at least 
so far as steam generation and trans- 
This can best 
be seen by a comparison with the 
ratios for the ten-year period 1921-— 
1930: 


mission are concerned. 


1921-1930 1937 
Per Cent Per Cent 


A sisaig cco nine anmiee 27 25.8 
SS eee Os | 1.1 
Transmission ........21.9 24.6 
Distribution .........33.7 46.8 
Miscellaneous ........ 2.6 5.5 


New transmission line expenditures 
this year, almost doubling the 1936 
allotment, will be but 26 per cent be- 
low the 1921-1930 average. Distribu- 
tion, on the other hand, is 29 per 
cent greater than it was in 1936 and 
9 per cent larger than the 1921-1930 
average. 

With new customers exceeding 700,- 
000 and with thousands of miles of 
rural line construction, it is obvious 
why distribution expenditures have 
been disproportionately larger than 
the other items. This matter of un- 
balance will gradually disappear as 
plant construction is increased, al- 
though the expenditures for distribu- 
tion will most likely continue to in- 
crease. 

The expenditures by regions show 
the South to be expanding in spite 
of T.V.A. 
erating capacity, for instance, is 
budgeted by the South for this year 
as last and more than four times as 
much for transmission. Distribution 


Three times as much gen- 
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Total Capital and Maintenance 635,434,000 


in the South, on the other hand, shows 
but a 32 per cent increase over 1936. 
In arriving at the allocations geo- 


graphically, considerable estimating 


was involved, since some returns were 
not broken down, and for that reason 
the regional figures are necessarily 
approximations. Nevertheless, the 
figures may be accepted as typical of 
what is going on. 


Short-range programs 


While capital expenditures are 
showing a very encouraging trend, 
they are indicative only of a short- 
range construction program. There 
was a time when utilities built years 
ahead in accordance with the project- 
ed output curve. In that way there 
was always an adequate reserve capac- 
ity. Today’s expenditures, on the 
other hand, appear to be dictated by 


revenue instead of around 19 
cents as prevailed last year. 

It cannot be assumed, 
however, that the industry 
has been piling up a large backlog of 
construction during the years that 
capital expenditures fell below the 
indices noted, because the 1930 pro- 
gram found the industry with a very 
large excess capacity beyond reserve 
requirements on hand. 

When the tide started to turn, in 
1932, this excess began to be ab- 
sorbed, but until the 1929 output 
which occasioned the 1930 construc- 
tion had been substantially exceeded, 
it was obvious that there would be 
considerable excess capacity. Inas- 
much as some plant was added each 
year thereafter, it is probably true 
that the industry did not absorb the 
excess until a year or so ago, and 
since then has been dipping into the 
reserve. If that be true, then the in- 
dustry cannot be much farther behind 
in its investment expenditures, based 
ypon output and revenue indices, than 


Capital Expenditures, 1936, by Regions 


(In thousands of dollars) 





Region Steam Hydro 
IG ORES oo sin ioe dinars 18,515 2627 
| ee 25,291 913 
South.... 7,416 234 
West.. 2,013 1 azz 





53,235 





5,096 


United States....... 











Trans- Distri- 
mission bution Miscel. Total 
6,604 75 ,404 7,878 111,025 
29,251 56,482 8,911 120,848 
7,609 38 ,200 2 583 56,042 
12 ,870 23 ,254 2.710 42 ,169 
56,334 193,340 22,082 330,087 


Prospective Capital Expenditures, 1937 





BRS ih an Seen 4 52 90> 726 
Central..... 57 ,871 2,176 
South 22 ,033 241 
West 4,760 2,903 
United States....... 137 ,189 6 ,046 





16,595 98,133 10,864 178.843 
39°876 67.809 12.183 179.915 
33-452 50:452 2.619 108.797 
19°358  32'792 3°746 63.559 
109,281 249.186 29.412 531.114 
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approximately two-thirds of a_ bil- 
lion, with perhaps another half bil- 
lon for 1937. If the atmosphere 
clears it may be only a matter of 
months before hand-to-mouth buying 
and building gives way to an accel- 
erated rate comparable to the previous 
boom period. 

In this connection it is interesting 
to note that the output curve in De- 
cember was rising much faster than 
the average for the year, establishing 
new peaks. The margin of reserve 
safety is, therefore, narrowing, and 
a continuation of large output in- 
creases might easily produce a speed- 
ing up of capital appropriation for 
generation and transmission construc- 
tion. 

The caution that is being exercised 
by the light and power industry is 
necessary until such time as it can 
again enjoy stability of both local 
regulation and governmental  re- 
straints, and also until there is more 
long-range stability to the financial 
market, with definite indications of a 
sufficiency of equity money. The ex- 
pansion problem facing the power 
industry in some ways is not unlike 
that facing industry in general. Is 
this present upturn to be of long dura- 
tion, leading to a new permanent level 
of business, or will it burn itself out 
in another two or three years? Until 
industry can see further ahead than 
two years or so, it is not going to be 
inclined to make very long-range com- 
mitments. The light and power in- 
dustry will necessarily be greatly in- 
fluenced by that kind of thinking. In 
the meantime the increase in demand 
for energy is sufficient to produce rap- 
idly rising budgets for capital ex- 
penditures. Large expenditures of 
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Unit Expenditures Are Increasing 


Le ca 












wot Lf 
f 





t T 
Capital expenditure 
- per 100 Kw.-Ar. 




























































w 0.80 y | upcemaaeenN abies 
L i, , 
V Capital expenditure 
= 0.60 Z| 4-4 per dloliat of re venue — 
Qa Va 
0.40 
0.20 a 
7 
0 N Ll l a See a 
1920 1922 1924 1926 1928 1930 1932 1934 1936 
re eo = 
Fi PO, TE Sp aa ag OTN a 


capital for long-range future expan- 
sion must wait until the vision is 
clearer. 

To a considerable degree the out- 
come of pending litigation will affect 
the budget expansion program. Fa- 
vorable decisions would do much to 
boost the public demand for light and 
power company investments as well as 
to preserve a_ channel equity 
financing, which is so important to 
balanced 


for 


any expansion program. 
Nothing official has come out of 


Washington to indicate what plans the 
Administration is shaping’ up for the 
next four years with respect to util- 
ity matters. It should be 
however, that a full restoration of 
public confidence in the light and 
power industry unimpeded by addi- 
tional federal restraint or interference 


obvious, 


Central Station Capital Expenditures for New Construction 
by Classes 


(In Thousands of Dollars) 





) 


] 
| Transmission | Distribution | Miscellaneous 

















Steam Hydro Total 
1921......] 49,858 52,816 60,657 59,077 |... ee. | 222,408 
1922......] 100,543 63,790 75,588 SA-Oe 1 cc cwes 324,016 
1923......) 2OO,4i7 74,396 125,200 el re 602 , 143 
1924......| 209,700 109 ,540 134,190 en) a ae 692 ,440 
1 3 2A ee ers 240 ,000 140 ,000 205 ,700 i i 721,300 
BG dolbe ss 255,107 145 ,000 231,061 yi a a 841 , 344 
BOL ee 146,017 88 , 866 163,153 ee gy ee ee 760,353 
Pees ene 171,033 113,841 186,190 267 ,606 48 ,308 786,978 
i 182 ,548 98 ,912 167 ,565 361,331 55,988 866 , 344 
£930, 552 207 ,901 117,395 137,085 432,570 65,938 960 , 889 
yo) ee 96 , 147 66,695 80,913 347 , 883 41,775 633 ,413 
aan ee 40 ,000 6,000 42 ,000 157 ,000 15,000 260 ,000 
ae 20,000 10 ,000 25,000 115,000 10,000 180,000 
eos. ied. 13 ,000 7,000 35,000 105 ,000 10,000 170,000 
AS es 33,200 10,000 20,800 155,000 18 ,000 237 ,000 
BESO 3 oe 53,235 5,096 56,334 193,340 22,082 380,087 
19 Est.)| 137,189 6,046 109 ,281 249,186 29,412 531,114 
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would go a long way in setting up a 


situation that would accelerate re- 
covery. 
Accurate agreement between ex- 


penditures for a given year and the 
new capacity installed in that year is 
not to be expected. The fact that a 
certain 10,000-kw. steam plant hap- 
pened to go into operation in a given 
year does not necessarily signify that 
the entire cost was incurred in the 
same calendar year. It may have 
started operations in January, for in- 
stance, in which case most of the 
money was spent in the preceding one 
or two years. Likewise, some of the 
money in the 1937 budget will be for 
construction of facilities that will not 
go into operation until 1938 or per- 
haps 1939. It must be remembered 
that deliveries are longer today. 

As the year advances this is ex- 
pected to become more serious with 
the result that commitments 
might be made for equipment to be 
placed in operation in 1940. 

The main point is that budgets for 
new construction are definitely in- 
creasing and promise to be. still 
greater in the near future. 


some 


Add to them the sums set aside for 
federal expenditures for power de- 
velopment and for the R.E.A. projects 
and the total begins to take on pro- 
portions more in keeping with pre- 
depression totals. The prediction, 
therefore, that the market for elec- 
trical products might in 1937 approxi- 
mate the 1929 peak is to some con- 
siderable degree substantiated by 
these figures. 
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1936. 
slightly 


cly 


of 


owned power plants 
was reported at 606,858 for the year 
There is scheduled for 1937 


more than twice as much, 


New Stations 


Will Total 1,270,000 Kw. 





Steam Increments Principally in Existing Stations — 


New Water Power Is Primarily Under Government Aus- 


pices — Two Million Kva. in Substations Scheduled 


ET increase in the generating 
capacity 


privately 


and 


1,272,930 kw. 


pacity. 


in fact, and thus the 
electrical industry has begun in earn- 
est to prepare for loads that keep on 
rising and brook no shortage in ca- 
The 1936 gain is called net 


because the industry reported retire- 


ments during the year of 114,235 kw., 
of which 10,178 was municipal, 
otherwise the gain would have been 
721,093 kw. Practically all the aban- 
doned capacity is steam, so that clears 
the way that much for “topping” 
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Loading of Utility Plants Greater Than in 1929 
Loads have increased more than generator rating. Capacity factor shows average 
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Summary of Additions 








New Capacity Scheduled for 1937 
Municipal 
Kw. Private and Federal Total 
Se 792,450 170,000 962,450 
Hydro....... 29,550 270,400 299,950 
Int. comb’n... 4,780 5,750 10,530 
Total.... 826,780 446,150 1,272,930 


New Capacity Added in 1936 





Steam. . ccc EFF AO 34,450 211,900 
Hydfo. 6260s 48,920 440,945 489,865 
Int. comb’n... 8,750 10,578 19,328 

Total.... 235,120 485,973 721,093 
Retirements definitely reported... 114,235 
\pparent net increase......... 606, 858 





units or complete station capacity 
elsewhere. 

During 1937 the private utilities 
will be adding 44 times as much new 
steam-generated capacity as they did 
during 1936. Meanwhile the govern- 
mental hydro activities will put on the 
line only 270,400 kw., as against 
140 000 in 1936, and all municipal 
and federal activities will result in 
adding only 446.150 kw. in 1937, as 
485,973. Thus the private 
utility industry is to be credited not 
only with all the increase of 550 000 
kw. but also with offsetting the de- 
cline of 40,000 kw. in governmental 
additions. The actual addition is 
within 7 per cent of what was prog- 
nosticated a year ago; the rest will 
mature in 1937. None of these figures 
include the capacity that is being dis- 
cussed, no matter how actively, unless 
actually budgeted. Capacity well up- 
ward of 2,000,000 kw. could be listed 
for 1937 to include the potentially 
active. 

Of the 792,450 kw. scheduled by 
private utilities, there will be 742,450 
kw. installed in existing stations and 
only 50,000 kw. reported as entailing 
new stations. This fact constitutes a 
forceful testimonial to the foresight 
of the industry in building plants 
large enough during the last decade 
to house increments whenever they 
were justified. Another big factor is, 
of course, the current popularity of 
the superposed turbine and a _ re- 
spectable percentage of the added in- 
stallations are of this type, which 
takes advantage of the gains from 
higher temperature and__ pressure 
Without displacing serviceable equip- 


against 









ment of lower levels of temperature 
and pressure. 

Largest among the increment in 
water power for 1937 is, of course, 
the availability of two more of the 
82,500-kva. generators driven by 115,- 
000-hp. wheels at Boulder Dam to 
serve Los Angeles. Private utilities 
added only a fourth as much hydro as 
steam in 1936 and in 1937 it will 
dwindle apparently to 1/27 as much 
hydro as steam. Meanwhile, for each 
of the two years, the government and 
municipalities are putting in about 
nine times as much hydro as the 
private utility industry. Incidentally. 
the internal combustion generation re- 


ported scheduled in 1937 is only half 
as much as it was in 1936. 

Among the 1937 scheduled plants 
the largest increment reported is the 
75,000-kw. item from the St. Louis 
system. Next in order is 60,000 kw. 
for Detroit Edison and 50,000 kw. 
each for Consolidated Edison (N.Y.) 
and West Penn Power. That the in- 
crements accruing for 1937 reflect the 
caution of the period when these com- 
mitments were authorized can be seen 
from the predominance of units rang- 
ing from 15,000 to 35,000 kw. 
Whether this trend away from larger 
units is merely temporary or rather 
permanent is a development that will 


Capacity Added in 1936 





Steam 
New 
Private Com. anies Plants, Kw. Additions, 
Kw. 

United Illuminating. .. 5,000 
Rochester Gas & Elec... 6,000 
Keystone Pub. Service 5,000 
Ohio Public Service..... 5,000 
Detroit Edison......... 60,000 

Mt. Carmel (Ill.) P. U. & 

WONWIOE. ov ccecann. 1,500 
Kansas City Pwr. & Lt 25,000 
St. Joseph Ry., Lt. H. & 

4 ARR ir eee 7,500 
LaClede Pwr. & Lt 5,000 
Missouri Utilities Co of 3,500 
Virginia Elec. & Pwr. Co. 12,500 
Virginia Public Service 5,000 
Potomac Edison & Subsid. ,000 
So. Carolina Utilities. 1,000 
Savannah El. & Pwr ; 7,500 
Utah Power & Light ROUTOO siuwawag 
Cheyenne Lt. Fuel & Pwr 1,500 
Rawlins Electric 750 

18.750 158,750 

Municipal Plants 
Springfield, Ill. .. 10,000 ie 
Orrville, Ohio... 1,500 
Peru, I. ...... 1,250 
Buffton, Ind 400 he 
Van Buren, Mich 2,000 
Blissfield, Mich. ... 500 
Rockland Center, Wis 1,250 
Moorehead, Minn. . SOM: 2 occ) 
Fairmont, Minn 1,500 


Hibbing, Minn.... rs oe 2' 500 


New Ulm, Minn 1,250 

Hannibal, Mo... ee 7,500 

Stillwater, Okla. . ; 2,500 

Pasadena, Calif.... 1,800 
11,400 23,050 

Water Power 
Private Companies 
Public Serv. of New 
Hampshire......... 18,000 : 

Holyoke Water Power 10,000 

Connecticut Lt. & Pwr.. 8,800 

Newport (Vt.) Elec. Corp. 1,875 .. 

Central Vermont P. S.... 1,300 

Litchfield El. Lt. & Pwr. 320 

Wisconsin Public Service 3,025 


New 
Private Companies Plants, Kw. Additions, 
Kw 
Idaho Power..... 1,600 
Public Service of Colorado 4,000 
23,220 25,700 
Municipal Plants 
Norwich, Conn 800 
Shawno, Wis. . 312 
Idaho Falls, Idaho 1,500 
Seattle, Wash... 133,333 
Los Angeles, Calif. (Boul- 
der Dam) 165,000 
40,000 
Federal 
T. V. A. Norris Dam 100,000 
439 133 1,812 
Internal Combustion 
Private Companies 
Cape & Vineyard 500 
Oswegatchie Lt. & Pr 600 
General Minn. Utilities. 190 
lowa-Nebraska Lr. & Pw 2,500 
Iowa Public Service 730 
| Northwestern P. S. 
(Huron, S. D. i 1,000 
| Western Light & Power 560 
Eastern Shore Pub. Serv 1,000 
Louisiana Pub. Unul 600 
\rizona Edison 700 
Idaho Power 370 
730 8.020 
Municipal Plant 
Arcade, N. Y 575 
Rochelle, Ill 1,150 
Wahoo, Neb 1,000 
Sioux Falls, S. Dak 1,000 
Madison, S. Dak 690 
Grafton, N. Dak 600 
Shelburn, Mo... 480 
Blair, Nebr.... 430 
Jackson, Minn... 300 
Vero Beach, Fla 753 
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Easton, Md.... Ds ee ] 
Lubbock, Tex... 
Logan City, Utah 1,800 


1,800 





Capacity Scheduled for Completion in 1937 





Steam 
New Added to 
Private Utilities Plants Kw. Existing 
lants, Kw. 
ee ee Oe 2 et er 25,000 
New Hampshire G. & E.. ...... 4,000 
Consolidated Edison..... ...... 50,000 
N. Y. State Gas & Elec... ...... 20,000 
West Penn Power....... ...... 50,000 
Rochester Gas & Elec.... ...... 7,500 
Metropolitan Edison..... ...... 15,000 
ee eo 60,000 
Commonwealth Edison... ...... 30,000 
Cincinnati Gas & Elec... ...... 35,000 
Dayton Power & Light.. ...... 25,000 
Lake Superior Dist. Pwr. ...... 5,000 
United Power Mfg......  ...... 20,000 
Union Elec. Lt. & Pwr. & 

Ret les eas ae de ae 75,000 
Northern States Power... ...... 3,900 
Western Light & Power.. ...... 3,000 
Potomac Elec. Power 

Carre ee 35,000 
Potomac Edison & Subs.. 10,000 ........ 
Monongahela West Penn 

Pere chun ie wea 25,000 
Chestertown E.L. & P... ...... 750 
ee Ce eS 25,000 
Kentucky-Tennessee L. & 

ree ee 5,000 
Southwestern L.& P....  ...... 5,000 
Arkansas Power & Lt.... 20,000 ........ 
Public Serv. of Colorado. ...... 25,000 
Tucson Elec. Lt. & Pwr.. ...... 6,000 
Sheridan County Elec.... ...... 3,000 
San Diego Consol.G. & E. ...... 35,000 





10 companies report pros- 





pective construction, 
net yet announced.... 20,000 150,000 
Total steam........ 50,000 742,450 
Municipal Plants 
Jamestown, N.Y .......  «..6: 15,000 


Penn Yan, N. Y........ 2,000 








be watched closely in the coming 
months. Two municipal plants adopted 
smaller units, the largest reported 
being 30,000 for the Kansas City, 
Kan., plant. Again, all but two of the 
municipal items were for increments 
to existing stations. 

Data tabulated for the municipal 
properties is based on a 50 per cent 
return from 503 inquiries addressed 
to all municipal plants serving 2,000 





or more population. To the private 





utilities went 503 queries and the re- 
turn was of such proportions as to 


indicate about a 90 per cent coverage 


of activity. No projection has been 


made to any of the preceding data to 





embrace the unreported figures or 


Transmission line mileage planned 
for 1937 amounts to 24 times as 
much as in 1936 for the private com- 
panies and 1 3/5 times as much for 


the municipals. For the coming year 





there is, therefore, scheduled prac- 
tically 3,500 miles of line which is 


of higher voltages than used for direct 


distribution and 
braces some rural feed lines. Again 
these and the tabulated figures cover 


consequently 


em- 


only reported mileages. Based on 





New Added to 
Municipal Plants, Kw. Enxisti 
Piemta, few. 
RENE TOON cic ceasccvs Geen 10,000 
NN Ce ee Ee. ere 30,000 
Brookings, So. Dak......  ...... 1,500 
mocky Mount, N.C..... cesses 7,500 
Owensboro, Ky......... Fh | ee 
CARON IEG. oicccdiwes seawer 600 
6,500 126,600 
10 cities report pros- 
pective construction, 
not yet announced..... 700 36,200 
Municipal steam.... 7,200 162,800 
Water Power 
Private Utilities 
Pub. Serv. of New Hamp- 
Ee Ce ee ere 1,800 2 
Public Elec. Lt. (St. properties. 
oo hh ok | | ree 
Wisconsin Pub. Service... 2,500 ........ 
Arkansas P. & L........ DUG00: -snxcwsen 
Virginia Elec. & Pwr....  ...... 300 
26,250 2,100 
Prospective but not yet 
Se ey Lgeee cowennd 
27,450 2,100 
Municipal 
Holyoke; Mase.......66. sesces 1,500 
PPM. WR. sk Gaede SO stveewes 
Los Angeles, Calif. (Boul- 
ee ee PAS | eer 
Prospective but not yet 
scheduled. ........... 12,500 2,000 
Federal 
oo ET PETC ee i re 
266, 900 3,500 


Internal Combustion 


Private Utilities 


number of customers, this data rep- 
resents a 70 per cent coverage and, 
therefore, it could be said that there 


will probably be 5,000 miles of trans- 


mission and the higher voltage rural 


feed lines built in 1937. 

















Hemiieon, Olio......... ...... 10,000 | pémeral Biee. © er iaae 600 The same companies and munici- 
ae 2,500 eS Oui mre 1,000 3,190 pals show a reported doubling of 
Fema weet e eee ee teens a a substation capacity construction in 
Decatur, Ind........... 22222. 2,000 i tieiiaea cies 1,000 3,780 1937 over the 1936 activity. Applying 
wadsenmen, ind itveke ‘adaen oe ree ~ the extension factor, it appears that 
oe 20, ROM MIN Zs. edicwuivieia —enaedoc : x ° 
oe | ee 3,000 | Prospective, not yet 1937 will see the construction of gg 
Woodstock, Ill..........  ....-. 5,000 scheduled.........-.. 1,000 3,750 tically 2,000,000 kva. in substation 
J OS 2,500 | capacity. 
Marshall, Mo........... RE kale ieleraione Total municipal..... 1,000 4,750 : 
Vv ee 
Transmission Miles Reported Construction of Substations Reported (Kva.) 
Private Utilities Municipal Private Utilities Municipal 
No. Region 1936 1937 | No. 1936 1937 |} No Region 1936 1937 No. 1936 ,1937 
36 New England eee 50.72 65 29 14.05 14 36 New England.... 86,650 106,083 29 2,300 307 
43 Mid. Atlantic Wet te 84.07 401 22 1.2 211 43 Mid. Atlantic.... 137,591 384,839 | 22 0 0 
39 E. No. Central. soe 106.8 344 62 S25 614 39 E. No. Central... 173,773 344,705 62 19,650 10,450 
37 W. No. Central... 91.25 541 55 115.5 238 |} 37 W.No. Central... 98,000 143,825 55 15,505 15,450 
17 So. Atlantic ear 175.20 167 22 159.75 47 17 So. Atlantic..... 122,025 tiyig0 4 22 9,850 2,675 
11 E.So. Central.... 50.62 87 | 10 5 2] 11 E.So. Central.... 26,690 30,550] 10 0 0 
24 W. So. Central. we acd 346 6 5 0 24 W. So. Central... 22,325 87,650 6 2,000 0 
31 Mountain. ree sy 259 10 20.5 30 31 Mountain....... 24,250 67,350 10 25,050 5,000 
ki ye 32.45 65 10 286 167 RS Peete sa oo ecs 14,515 136,600 10 6,750 126,000 
251 United States..... 833.76 2,275 | 226 689.5 1,114 ]]251 United States.... 705,819 1,372,752 | 226 81,105 159,882 
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CENTRAL STATION CAPACITY ON UP-GRADE 


















Capacity of Capacity of Total 
Fuel-Burning Plants Hydro Plants Horsepower 


































































































































































































































































































CE gy AT if 
1922 14,000,000 kp. A 19,800,000 
5,800,000 hp. 
it i 
1927 Ea Eh suas 35,710,000 
25,850,000 hp. i cali 
9,850,000 hp. 
FFESereeeeeetg QEEereeeeestepy fREprEerettH: 
1931 47,100,000 
FEES 32,950,000 hp. 14,150,000 hp. 
i 
RTC gC gg CE 
1932 pe if i jj 48,050,000 | 
am 34,500,000 hp. 13,550,000 hp. | 
rE 8 bh Gh, Eee b 
1933 omy il if i 17,950,000 
1 
FE! 34,350,000 hp. 13,600,000 hp. 
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1934 ; b a ee yj yj i 47,700,000 



































































































































Eee 34,100,000 hp. 13,600,000 hp. 
rae CL q Srrrrreet 4 
1935 ’ 47,600,000 
me 33,900,000 hp. 13,700,000 hp. 
) jeeeceereree jeereeeerttee { jeeeeeeeecece 
| yoge | Smetana i 7 ii a 
orttte 33,982,000 hp. 14,273,000 hp. 
) 
) Since 1922 the generator capacity of the electric utilities has increased 2.4 
) times and is now nearly 50,000,000 horsepower 


Ratio of steam to hydro power of privately owned utilities is now 5 to 2, as 
it was in 1922, and the proportions have varied only slightly from that value 
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Rural Mileage Expected 
to Exceed 36,000 in 1937 





Expenditures Seen Reaching $48,000,000 


Record-Breaking Pace to Continue 


HE public utility industry will 

E continue its 1936 record-break- 

ing rural construction program 
in 1937, and expects in addition to 
exceed the 1936 totals. 

Another 160,000 rural customers 
will probably be connected to public 
utility lines. This figure may not in- 
crease over the 1936 total, because the 
1937 rural construction will tap fewer 
customers per mile. The significance 
of 160,000 added rural customers will 
be better appreciated when it is re- 
called that only 4,000 farm customers 
were added in 1933, 30,000 in 1934, 
56,000 in 1935—compared to 85,000 
in 1930. 

The data for 1937 are supplied by 
companies 16,101,483 — cus- 
tomers, or 63.5 per cent of the total. 
The figures shown in the tables should 
be adjusted, therefore, for 1937. 
Rural miles reported, on this adjusted 
basis, amount to 26,110. 

Municipal plants report 1,402 miles 
to be constructed. The Rural Elec- 
trification Administration estimates 
have indicated about 8,000 miles for 
1936, and if 9.000 is taken for 1937 
the grand total for rural construction 
in 1937 is 36,512 miles. 

R.E.A. had allotted, up to December 
5, 1936, $41,959,778 to build about 
40,000 miles of line. Actual expendi- 
tures and construction, however, for 
the year 1936 were thought to be $2.- 


serving 


725,000 and 8,000 miles respectively. 

Reporting utilities advised that they 
would invest $19,198,989 in rural 
lines during 1937. Adjusted for all 
companies, the total becomes $30,234,- 
000. Municipals stated their total 
would be $1,735,360. If R.E.A. con- 
structs 9,000 miles this year, the ex- 
penditure would approximate $3 066.- 


000, with a grand total of $35,035,000 
for lines. 
The latest available nation-wide 


data (ELEctTRicAL WorLb, October 
17, 1936, page 4) show 36.6 cents 
invested in meters, services and trans- 
formers per dollar of line only. Upon 
this basis, then, $12,823,000 will be 
expended for this equipment and 
$48,000,000 will be the total for 1937. 


Most companies to continue 
rural programs 


A further study of the reports, con- 
fined to those companies which re- 
ported completely for both 1936 and 
1937, shows, in round numbers, 20 per 
cent more miles scheduled for New 
England; 17 per cent more miles for 
the East North Central group; about 
the same for the West North Central; 
a decrease of 18 per cent in the South 
Atlantic group, due entirely to two 
companies which, however, report 
2,000 miles will be built in 1937; a 
28 per cent increase in the West South 


Construction of Rural Lines Reported 


Central group; 10 per cent increase in 
the Pacific group and Mountain 
group; 20 per cent for the East South 
Central group. 

The point here is that the companies 
as a whole will advance their last 
year’s programs substantially, but the 
mileage for the industry as a whole 
does not reflect this due to the great 
weight exercised by the somewhat re- 
duced programs of a_ handful of 
companies engaged in large-scale rural 
development. 


Great social contribution to 
progress of nation 


The public utility industry and the 
R.E.A. cooperatives will again, in 
1937, make a great social contribution 
to the nation’s progress. 

In at least 160,000 rural and farm 
homes electric service will bring for 
the first time the improved vision, the 
proper protection of food, the proper 
preparation of food, the comfort of 
modern living conditions—in short. 
the increased standard of living which 
follows in the train of electric service. 

The rate at which homes will be 
connected to the lines in 1936 and 
1937 far exceeds the rate of 1935, 
is twenty times the rate of 1933. By 
the end of 1937 it may well be that 33 
per cent of the farms will be receiving 
electric service, this figure being based 









Cost in Dollars 










a 








Private Utilities. 


No. Region 1936 1937 No. 
36 New England..... $777 ,731 $654,025 29 
43 Middle Atlantic... 5,805,441 6,916,023 22 
39 East No. Central.. 4,937,774 4,535,341 62 
37 West No. Central.. 1,316,440 1,301,400 55 
17 South Atlantic.... 3,132,806 2,611,350 22 
11 East So. Central... 311,595 346,000 10 
24 West So. Central... 1,042,328 1,492,500 
31 Mountain........ 428 , 869 557,550 10 
So | re 810,565 784,800 10 

















Length in Miles 
Municipal —<|- Private Utilitie—————.. -——- Municipal —— 
1936 1937 | No. Region 1936 1937 No. 1936 1937 
$21,626 $36,400) 36 New England.... 558 482 29 18 27 
13,100 15,510] 43 Middle Atlantic... 4,262 5,033 22 15 15 
325,875 956,850) 39 East No. Central.. 4,735 4,305 62 380 549 
917,450 ,600| 37 West No. Central.. 1,261 1,230 55 870 413 
211,200 167,500} 17 South Atlantic.... 2,673 2,356 22 243 «8389192 
12,300 122,500) 11 East So. Central... 309 325 10 23 2=s «130 
1,800 8,500) 24 West So. Central.. 1,168 1,585 6 2 15 
31,590 38,500} 31 Mountain....... 426 564 10 465, 55 
9,300 6,000} 13 Pacific.......... 651 701 10 10 6 
226 «61,607 











on the total farms with improvements valued at $500 or 
more. 

Of course, the construction of rural lines to serve one- 
third of the farms presents its own set of problems. Hand 
in hand with these is another set presented by the job 
of making these rural lines begin to pay their way. 

With farm income one billion dollars over last year, 
the farm and rural customer has been cooperating in 
solving the riddle of rural 
revenue. 

In 1936 the company invested $193 per customer in 
new lines and $73 per customer in meters, services and 
transformers, a total of $266 per customer. The customer, 
on the other hand, has put in a $69 wiring job and spent 
$141 for appliances, a total of $210. 

This combined investment of $476 presents a challenge, 
for the average bill is only $4 per month, $48 per year. 
Provided an operating ratio as favorable as 50 per cent 
can be applied to rural business, there is $24 per year 
left for interest, depreciation and taxes on $266 of invest- 
ment. 

The company problem is to increase the revenue by 
increasing usage, so that the present lines may become 
self-supporting. Then the company is in a position to 
advance upon the construction of other lines. 


investment versus rural 


The record of R.E.A. 
The record of R.E.A., shown in the adjoining table, 


presents data of interest to all groups endeavoring to 
advance the progress of rural electrification. This table 
of allotments (as contrasted with actual expenditures 
mentioned on preceding pages) indicates that a total of 
$42,903,079 has been earmarked for the construction of 
38.513 miles of rural line to serve 136,659 customers. 

As a result, it would appear that the Rural Electrifica- 
tion Administration projects will serve 3.54 customers per 
mile and cost $1,111 per mile. Due to R.E.A. procedure, 
the same interpretation can not be placed on the cost- 
per-mile figure as is customary in the utility industry. 
This is explained in ELectricaL Worip, November 28. 
1936, page 5. Particular attention is merited by the figure 
of 3.54 customers per mile, for it shows, among other 
things, that the farm situation presents as much of a 
problem to the administrator of taxpayers’ funds as it 
does to the utility administrator of stockholders’ funds. 

The average may be broken down, and broken down 
in the light of R.E.A. experience on lines actually con- 
structed. For example, in Florida 66.3 miles are to serve 
267 customers, about 4.03 per mile. In Georgia 102.5 
miles are to serve 350 customers, about 3.4 per mile. In 


lilinois project 7 shows a ratio of 2.47 customers per 
mile. 


Selected R.E.A. projects 


Among the largest R.E.A. projects constructed this 
year the following examples are selected to show some 
of the actual conditions met by R.E.A. All figures are 
round numbers. 

The $260,897 project in Iowa cost $1,110 per mile 
(without meters) and is to serve 1.61 customers per mile. 

The $243,810 Shelby County project in Ohio cost $900 
per mile and is to serve 3.7 customers per mile. The 
$407,265 project in Champaign County, also in Ohio, 


R.E.A.-Financed Projects Totaled by States, 


as of December 7, 1936 





Line Construction 

















No. Amount No. No. 
State Projects Allotted Miles Customers 
Alabama........ 3 $235 ,400 228.7 1,091 
, eae 1 115 ,000 80 292 
ye eee 1 145 ,000 124 509 
Gs waccka  vaveccus | cen cee 
California....... 2 1 ,060 ,000 984 2,782 
Colorado........ 1 140 ,000 139 638 
eS errr ose mate seed . wuhanda 
Delaware........ 1 405 ,000 385 1,201 
WES ae ons 2 213 ,000 244.1 696 
ee ee 13 1,572,000 1,480 7,914 
NS 2 a a 2 208 ,750 178.5 765 
je 7 1,399,500 1,320 4,840 
MS 4 cs oo x3 15 4,564,926 4,402 15 ,659 
Wee. owas 21 3,302,117 3,511.6 10,631 
| eee 2 260 ,000 245 809 
Kentucky....... 2 261 ,700 191.7 1,484 
RK cende: acesécca -acadeaunenal ie eae eae 
| ae 1 60 ,000 61.5 386 
Maryland........ 1 165 ,000 156 527 
Massachusetts. ... 1 255 ,000 232 680 
Michigan........ 1 400 ,000 350 1,975 
Minnesota....... 16 2,989,000 2,909 9,292 
Mississippi... .... 3 216 ,600 188.7 833 
Missouri......... 9 1,714,000 1,687.1 5,833 
Montana........ 7 650 ,000 621.8 2,180 
Nebraska........ 12 $3,722,650 3,477 9,054 
ee. : o's nc od eine, tRakieald Ca eee a des 
ME: - anadiveue. ooh welssdire «mice ae 
IL, soc’ canes s os. enks eu aieeuee. saad 
New Mexico..... 1 56,000 58 277 
a cs. op amae &6-.“nb eee cuntel daee oan 
North Carolina... 7 1,314,250 1,119.9 6,124 
North Dakota.... 1 96 ,000 51 265 
J SSS ee 11 4,045,000 3,417 13 ,059 
Oklahoma....... 6 1,195,000 1,316 3,355 
GU sei cavse  ccseccee’ Weta aA eee 
Pennsylvania .... 5 1,525,000 1,380.8 3,351 
South Carolina... 2 8 ,328 507 2,548 
South Dakota.... 1 77 ,000 67 320 
Tennessee....... 6 1,070,758 1,029 4,741 
ae 8 1,949,000 1,797 6,448 
CD Pa tie keke bvieeece 2 deeee: lee nae 
tees es nccauduss” swedueaediaen cee aoe or 
i 6 1,619,800 1,499.3 6,045 
Washington...... 4 548 ,000 469 1,491 
WPS cs Gakadoda, ciedeauaneale ‘itt: «pane 
Wisconsin....... 16 4,679,600 2,518.5 8,276 
Wyoming........ 2 94 ,000 87 288 
Tee... .... $42 ,903 .079 38,513.2 136,659 
House and Farm Wiring 
No. Amount 
Projects Allotted 
bE OE ere ree 1 $25 ,000 
GE ead. aby cewe «dwacies 1 30,000 
Pa Cai tie ete eee el 2 $55 ,000 
Increasing Generating Capacity 
No. Amount 
Projects Allotted 
Iowa 1 $75 ,000 
i” 5 8) A cr en l $75 ,000 
I aics' a c' cae de aecde ele $43 ,033 ,079 





cost $925 per mile and is to serve 4.4 customers per mile. 
Texas project 21 cost $252,596, resulted in 361 miles 
at $700 per mile, to serve 3.32 customers per mile. 
A large project in Nebraska (number 44) cost $342,- 
991, or $900 per mile, and is to serve 3.05 customers per 
mile. ’ 
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USINESS is definitely on its 
B way back and will continue 

to improve in 1937! That, 
briefly, is the panorama presented on 
these two pages, in twelve charts in- 
corporating the results of studies 
made by various McGraw-Hill tech- 
nical publications. From a_ lowest 
point in 1932 (1933 for construction) 
these business indexes have risen— 
more or less sharply — until many 
have now reached or even exceeded 
their 1929 peaks. 

Herewith is presented a brief sum- 
mary of the improved business out- 
look among the charted industries, the 
rise and fall of which is significant 
—in varying degrees—to the elec- 
trical industry. 

A total of $6,500,000,000 of con- 
struction in 1937, at least one-half of 
which would be undertaken by private 
enterprise, is a hoped-for estimate and 
represents a 20 per cent increase over 
1936. The physical volume of all con- 
struction in 1936 was estimated at 80 


Rising Barometers 


per cent of 1926 or 1931, 60 per cent 
of 1929. While construction is behind 
many other industries, it is regarded 
by observers as being in a sounder 
condition to advance than at any time 
in recent years. 

The index of industrial machinery 
sales indicates the rapid improvement 
in the machinery industries. This 
curve reached 190—on the basis that 
an average month for 1935 equals 
100—in June, 1936. It is believed 
that the present level of activity will 
be maintained and should be con- 
siderably improved in 1937. 

Two curves depict the trends among 
metals. Considerable prosperity is 
predicted for the copper industry, 
there being indications of an increase 
in production and a slightly higher 
price for the coming year. Steel mills 
have been operating at about 70 per 
cent capacity and will likely hold at 








that rate, although they may rise to 
80 per cent. Iron ore production can 
be speeded up at any time to meet 
the demand for steel. 

Capital goods, usually parallel to 
consumer goods, suffer most from the 
blow of depression, but rise abruptly 
when the upturn comes. This is hap- 
pening now. Furthermore, during 
normal times, the relationship be- 
tween employment and payrolls is 
usually well fixed. The gap between 
these, which’ developed in 1930 and 
then widened, is now closing. 

The index of sales of machinery 
and supplies to the textile industry 
places 1936 sales equal to those of 
1929; this increased activity (the in- 
dex stood at 39 in 1932) should con- 
tinue this year. Finally, the com- 
posite average for fourteen process 
industries should reach 127 in 1937; 
it was 100 in 1929. 
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Industrial Buildings 
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1937 


Indicate Fair Weather 


Several industries outdo 1929 


——— for Indu stry 


Capital goods accelerate 





Index of Industrial Machinery Sales 
Factors: Machine foo/s, Electric motors, Stokers, Founary equipment, 


Refined Copper in U. S. 
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Manufacturers’ Sales 






Increase 33 per Cent 


Value of Electrical Products $1,190,000,000 in 1936 and Esti- 
mated to Reach $1,500,000,000 in 1937 — Effect of Increasing 


Utility Service Facilities Seen — All Lines Show Improvement 


HILE the output of electrical 
products is still below the 
boom peak, the increase in 


salcs over the previous year, 33 per 
cent, has all the earmarks of a boom 
period. Once more the value of elec- 
trical manufacturers’ output, based 
upon the “value of product” classi- 
fication of the census, has passed the 
billion-dollar mark. This “factory 
value,” which excludes sales expense, 
is estimated’ to have been $742,000,- 
000 in 1934, $897,000,000 in 1935 
and $1,190,000,000 for 1936. With 
an anticipated increase of 25 per cent 
in 1937, this figure will stand for the 


cent of the 1929 peak as to value. 

The curve of orders booked by 
electrical manufacturers, based on re- 
ports of the U. S. Department of Com- 
merce, however, shows an even better 
picture. The latter part of 1936 
showed bookings to be comparable 
with those in the 1926-1928 period, 
giving confidence to the belief that 
1937 bookings should closely ap- 
proach the 1929 peak. In fact, it is 
easily possible that 1937 orders will 
considerably exceed the anticipated 25 
per cent increase. 

Already a sellers’ market has de- 
veloped in a number of products. De- 


condition is expected to become more 
pronounced as the year advances. In 
fact, there is good reason to believe 
that in many instances the volume of 
business by electrical manufacturers 
this year will be limited only by their 
ability to produce. 

Another factor which is expected to 
raise the total of dollar volume is a 
higher price level. 

The demand for electrical products 
has gone ahead in every direction. 
Major equipment sales, for instance. 
are estimated to have reached a total 
of $405,500,000 in 1936, with a 24 
per cent predicted gain to $503,810.- 
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Appliance Sales in 1936 
(Retail Values) 





Refrigerators ...... 2,080,227 $362,000,000 
ROG O06 cideciccs 6,900,000 285,000,000 
Incandescent lamps 

CIMINED focnceacax 460,000,000 102,000,000 


Electric washers ... 


1,500,000 101,000,000 


Electric ironers ... 180,000 10,000,000 
Electric ranges .... 318,000 41,000,000 
Vacuum cleaners ... 1,135,000 65,000,000 
Water heaters ..... 104,000 7,600,000 

$973,600,000 





demand on the part of the light and 
power industry for additional generat- 
ing plant and distribution require- 
ments to meet the rapidly increasing 
consumption of power. 

Not only is the power industry in 
the market for equipment, but the in- 
dustrials also are buying more. New 
plants, modernization, more mechani- 
zation, combined, have created a 
demand for electrical products which, 








if it has not already established a new 
high for industrial electrical products, 
will do so soon. The used equipment 
market, glutted two or three years ago, 
has already been well depleted. 

Other factors which contributed to 
the 1936 increase and will be larger 
factors in 1937 are rural electrifica- 
tion and new building construction. 
Added to the utility program will be 
a much greater R.E.A. activity. 

New building, the last of the major 
markets to come back, is now making 
rapid headway and can be expected 
to absorb a substantially larger vol- 
ume of electrical products in 1937. 
The interesting part of this market is 
the larger electrical requirement per 
building over what it was ten years 
ago. Building modernization can also 
be expected to require more electrical 
products, particularly in wiring, light- 
ing and air conditioning. 

The appliance market apparently 
knows no_ bounds. 
While the values given 
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in the accompanying 
table are retail values 
based upon nine and 
= ten months _produc- 


breathtaking. One of 
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the interesting figures 
is that for ranges. Not 
only has it neared the 
third-of-a-million mark 
in number of units, but 


tion, their very size is 
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Net Incomes Continue to Rise 





Nine Months Ended 


Sept. 30 
1935 1936 
Allis-Chalmers ...... 1,374,919 3,580,813 
Anaconda Wire & 

Cae scandeaacas 681,232 1,679,968 
ee 25,914*  161,470* 
Comtury Electric .... scceccese 127,261* 
Crocker Wheeler ... 19,975* 22,508* 
Cutler Hammer .... ........ 980,553 
Fairbanks Morse .. 376,990*  786,614* 
General Cable....... (d) 81,345 835,321 
General Electric ...17,205,332 26,533,667 
Kelvinator ......... 778,583 1,372,883 
BIN aos Vawaue dats 1,928,000 2,184,099 
Radio Corporation of 

America .......... 2,289,136* 1,763,780* 
Sangamo Electric 272,091 672,962 
TORE ORNS «ata ede sa 448,246 593,823 
Westinghouse ...... 8,822,640 11,123,706 
WGN a wvdwcndwans 154,967 161,470 





(d) Deficit. * Six months ended June 30. 
Data by courtesy of Standard Statistics Co. 


each unit means the sale of other elec- 
trical material. Ranges are emerging 
from the market pioneering stage and 
securing wider distribution through 
dealers, thereby insuring a much more 
rapid market expansion and, inciden- 
tally, inviting the participation by 
other manufacturers. And the baby— 
water heaters—is beginning to travel 
in big company. 

The load-building activities of the 
power companies and the co-operative 
market development programs of the 
industry can be expected to increase 
these totals materially. 

The table of earnings of a number 
of representative electrical manufac- 
turers is included as further evidence 
of the remarkable improvement which 
the industry is enjoying. 


Estimates of Major Product Sales in 1936 and 1937 





Class of Products 


1936 


1937 % 





or 
c 














, Class of Products 1936 1937 
, ncrease| |Increase 
A.C. generators, including generator Disconnect switches *............. 4,000,000 5,000,000 | 25 
_ end of prime movers............ $37,500,000 |$52,500,000 | 40 |Knife switches *.................. 1,600,000 | 2,000,000 | 25 
Synchronous condensers and fre- NE a sh cbda bn daaneeossencicns 22,000,000 24,500,000 11 

QUEREY CRAMGOS...6.c.ccccccess 3,600,000 | 4,080,000 | 30 ([Arresters................ccceeeee 3,600,000 | 4, 500,000 7:5 
Motor-generator sets.............. 7,400,000 | 9,250,000 | 25 Induction regulators *............. 2,500,000 | 3,500,000 | 40 
Distribution transformers 1.5 to 500 Furnaces, industrial............... 5,000,000 7,500,000 | 50 

se 25,000,000 | 32,000,000 | 28 {Industrial heating devices, other than 
Power transformers 500 kva. and up.| 15,500,000 | 21,000,000 | 35 ovens and furnaces............. 4,000,000 5,600,000 | 40 
Instrument transformers........... 3,000,000 | 3,700,000 23 |Welding apparatus and supplies. ...| 13,400,000 | 17,500,000 | 40 
Induction motors, polyphase and Industrial control................-. 33,000,000 | 40,000.000 2 

single phase 1 hp. and over...... 50,000,000 | 60,000.000 20 |Conduit and fittings.............. 44,000,000 | 53,000,000 | 20 
Fractional-horsepower motors...... 40,000,000 | 50,000,000 ee I 28. s kes (Aha denen cus 2,000,000 2. 500,000 12.5 
Synchronous motors.............. 4,500,000 | 5,500,000 | 22 [Cable, underground............... 50,000,000 | 60,000,000 | 25 
Switchboards and accessories....... 16,500,000 | 19,500,000 18 j 
Metal inclosed switchgear......... 4,800,000 | 5,400,000} 12 $405 , 500,000 /$503,810,000) 24 
Cir uit breakers * Total electrical manufacturing busi- 

CAE ch GvOeskdeweeeiekensewses 11,000,000 | 13,200,000 | 20 ness— based on U. S. Census 
FR Ga 6 enaew snags an aGedreckin 1,600,000 | 2,080,000 30 CUMIN otic oa's wdiaceees $1 190,000,000/$1,500,000,000| 25 

_* Not included in switchboards. * Not included in switchboards. 
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Trends in 
Industrial Modernization 


Electric Furnaces and Ovens 


Controlled atmospheres possible with 
electric furnaces have opened new 
opportunities for safe processing and 
superior product quality. Ease and 
accuracy of temperature control, safety, 
cleanliness and low cost have in- 
fluenced the trend to electric heating. 
Improved metallic elements are making 
it possible to reach high electric 
furnace temperatures without going to 
arc furnaces. Ability to reproduce 
furnace heats to permit product dupli- 
cation has enhanced the value of elec- 
tric heat-treating furnaces. 


Welding 


Modern industry has accepted weld- 
ing as a necessary production tool. 
Use of welding in the fabrication of 
products effected savings in time, ma- 
terial, labor and weight. Automatic 
controls for welding machines are in 
use that permit exact duplication of 
satisfactory welds. Welding work too 
large or too heavy to be carried to 
stationary spot welders is now reached 
with spot welding “guns” easily car- 
ried about. 


Motors 


Rugged construction and reliability 
are being built into newer motors. 
More and more of them are going 
outdoors to facilitate construction and 
other outdoor operations. The attached 
motor is yielding to the built-in type. 
Widespread attention is being given to 
adjustable-speed motors by industrials. 


Control 


Significant among current trends in 
industrial control is a movement to- 
ward use of centralized unit panels 
for housing a number of contactors 
and motor starters apart from the con- 
trolled equipment, use of angle switch- 
ing controls to avert cumulation of 
peaks with synchronous motor-driven 
reciprocating machines, time-cycle con- 
trols for the regulation of industrial 
processes involving repetitive cycles of 
seconds or minutes. Automatic se- 
quence starting of motors is being used 
to reduce current inrush and demand. 
Improved motor protection is being 
obtained with starters featuring inter- 
changeable thermal overload protection 
relays, current or time-limit accelera- 
tion or oil-immersed overload protec- 
tion. 


Industrial Wiring 

Emphasis in industrial wiring sys- 
tems is being placed on flexibility— 
flexibility to permit expansion, flexi- 
bility that will permit ready relocation 
of machines and flexibility to allow 
optimum use of existing equipment. 
Trolley schemes are being used for 
serving high-frequency and other tools 
on production lines. Bus-type distribu- 
tion systems are expanding. 








Industry Extends 
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ernizing its production facilities. 

Curves so long turned down point 
up once more. Obsolescence, that dur- 
ing the past six years has outpaced 
replacement and modernization, is be- 
ing offset by a period of widespread 
improvement, in which electrification 
is playing an increasingly important 
role. 

The present revival of industrial 
construction and modernization began 
seriously in 1934. In the last six 
months of that year the investment 
in industrial building rose from $100,- 
000,000 to about $135,000,000. Dur- 
ing 1935 it reached a total of approx- 
imately $215,000,000, and at this writ- 
ing, with but two weeks remaining in 
December, the amount of proposals 
reported in ELectricaL Worip from 
week to week during the year has 
reached the total of $307,955,000. In- 


asmuch as this figure includes the 


| NDUSTRY is rebuilding and mod- 
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cost of projects for which plans have 
been announced but on which con- 
struction has not been started, a por- 
tion of this total may be carried over 
into 1937. 

The above figure of $307,955,000 
represents investments in new plant 
buildings, extension of existing build- 
ings, the cost of purchasing and in- 
stalling modern processing equipment, 
up-to-date production tools and a gen- 
eral strengthening of plant facilities. 
It thus appears that about $60,000,- 
000 has been spent for electrical 
equipment—motors, controls, trans- 
formers and accessories, revamped in- 
dustrial wiring, modern machine 
drives, electric hoists, conveyors, ele- 
vators, process control instruments, 
electric furnaces and other similar 
equipment. 

As a result of this activity, revi- 
talized, awakened industry is using 
more power than in former years and 


Electrification 
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Engineering Staffs Tripled 
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more power in relation to product out- 
put. The trend in industrial energy 
consumption, as indicated by power 
purchased from utility companies, is 
indicated by the accompanying chart. 
A total industrial consumption of 
49,050,000,000 kw.-hr. is indicated for 
1936. This represents an increase of 
11 per cent over the peak year of 
1929, when industry purchased only 
44,326,000,000 kw.-hr. 

Further evidence of electrification 
in industry is to be noted in the fact 
that the horsepower of industrial elec- 
tric motors on purchased power has 
increased from 2.58 per worker in 
1929 to 3.43 hp. per worker in 1936. 
This is an increase of 33 per cent. 
There has been an increase of 226 per 
cent since 1919, as is indicated by 
the accompanying chart. Data for this 
curve were obtained from the U. S. 
Census of Manufactures for the 
years 1919 to 1929. No figures have 


been compiled by the census since 
that date. The figure of 3.43 hp. per 
worker for 1936 was obtained on the 
assumption that the horsepower of 
electric motors on purchased energy 
in industry in 1929 and 1936 was 
proportional to the kilowatt-hours of 
energy purchased by industry during 
those years. This assumes that the 
energy consumption per horsepower 
was the same for 1929 and for 1936. 
In addition to the expansion of 
plant facilities industry has strength- 
ened and increased its engineering 
staffs. Since 1932 there has been a 
steady growth in the number of prod- 
uct designers, research workers, ex- 
perimental engineers and draftsmen 
employed. This year 315 manufac- 
turers reported an average increase of 
29 per cent, which is the biggest in- 
crease since 1932. The trend of em- 
ployment of engineers in industry is 
shown pictorially on this page. 
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$308,000,000 for Con- 
struction, Modernization 


Expenditures for planned construc- 
tion expansion and modernization of 
industrial plants that were announced 
during the year 1936. Data compiled 
from the Sales Opportunities section of 


the ELectricaz Wor.p. 
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General Motors Corp..... 
Republic Steel Corp....._. 
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Gorne¢ic-lilinois Steel Corp. 
West Virginia Pulp & Paper 
Fisher Body Corp........ 
Lever Bros. Co......... ° 
Olds Motor Works Inc.... 
Kieckefer Container Corp.. 
Champion Paper & Fiber 0. 
Monsanto Chemical Co... . 
Crown Cork & Seal Co.... 
Union Bag and Paper Corp. 
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Atlantic Refining Co 
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Atlas Powder Co......... 
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my Vacuum Oil Co.... 
man Kodak Co....... 
Owens-Illinois Glass Co... 
Crowell Publishing Co... .. 
Rahr Malting Co......... 
7 Dairy Products 
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General Dyestuff ——- 
— Farms Co. ape 
er Pacific Corp... 
Bendix Aviation Co - ; 
Harv 


Pure Ot 

Mesta Machi 
Libby-Owens 
Ralston Purina Co........ 


ks, ra 
General Phosphate Co... . 
Pontiac Motor Co......_.. 
General Motors Truck Co. 
Jefferson Lake Oil Co..... 
United Aircraft Corp...... 
Cudahy Packing Co....... 
Universal Atlas Cement Co. 
Lockheed Aircraft Corp... . 
L. A. Young Spring & Wire 

COL. csaetiekébeassc 
Hammermill Paper Co.... 
Sunshine Mining Co....... 
Climax Molybdenum Co... 
George A. Weston Co..... 


And 115 others totaling 


$41,000, 000 
25,000,000 
25,000,000 
25,000,000 
10,000, 000 

500, 
7,500,000 
7,350,000 
7,000,000 
7,000; 000 
5,500,000 
5,300; 000 
5,000,000 
5,000, 000 
5,000; 000 
5,000, 000 
4° 000; 000 
3,000; 000 
3,000,000 
2,750,000 
2' 500; 000 
2' 500; 000 
2000; 000 
2,000,000 
2000; 000 
2; 000; 000 
1/950; 000 
1/500; 000 
1500; 000 
1/500; 000 
1; 500; 000 
1/500; 000 
1/500; 000 
1; 200° 000 
1; 200; 000 
1/200: 000 
1; 100000 
1; 100° 000 
1; 000; 000 
1/000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1,000, 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1; 000; 000 
1,000,000 
1/000; 000 

900; 000 
850,000 
800,000 
800; 000 
750,006 
750, 000 
750,000 
700; 000 
700,000 
700; 000 
700,000 
700, 000 
600; 000 
500,000 
500; 000 
500; 000 
500,000 
500,000 
450; 000 
450; 000 
400; 000 
400; 000 
400; 000 
400; 000 
400, 000 
350; 000 
.. 3505000 
250,000 
300; 000 
$290, 350, 000 
$307. 955,000 




























OWER projects now in process 
Pp: development and _ involving 

the use of federal funds will 
cost about $1,300,000,000. That is 
putting it round numbers, but 
since no one can accurately predict the 
price changes that may occur before 
they have been completed, there is 
little virtue in trying to give exact 
figures. A large portion of that sum, 
though not all of it, will ultimately 
constitute a permanent outlay by the 
federal government; the chief excep- 
tions are municipal projects financed 
in part by P.W.A. loans and rural 
lines built under loan contracts with 


R.E.A. 


into 


Government Power Projects 


sregate $1,300,000,000 


Boulder and Grand Coulee the Largest, 
to Develop 4,500,000 Hp.—Local Projects Allotted 
$90,000,000 by the P.W.A., $43,000,000 by the R.E.A. 


somewhat more than half the esti- 
mated ultimate cost, but the proportion 
varies widely among the different 
projects. This vast sum is being ad- 
ministered by a number of different 
agencies. To get a composite pic- 
ture, the information has to be col- 
lected from these several sources, in 
so far as it is to be had at all 
usable form. 

There is the T.V.A., to develop 573,- 
400 hp. at a cost of $220,000,000 if 
the whole cost of Wilson Dam is in- 
cluded, or $195,000,000 if we count 
only the $22,000,000 charged to pow- 
er. Three-fourths of the amount has 
been appropriated. Four projects, 














Ultimately 


under the Corps of Engineers. Among 
them is Passamaquoddy, on which 
$6,500,000 was spent before opera- 
tions were suspended. Appropriations 
cover three-quarters of the estimated 
cost of $178,000,000. Though highly 
publicized, none of these plants is as 
large as those on the lower Susque- 
hanna River. 

The really big projects are in the 
hands of the Bureau of Reclamation 
—Boulder Dam and Grand Coulee. 
Assuming that the “high dam” devel- 
opment at the latter site is eventually 
carried out, the prospective capacity 
will be 2,700,000 hp., at a cost of 
$376,631,000, of which $178,790,000 












1 Allotments of loans to full value of projects. 
? Assumed for arriving at grand total. 





Appropriations to date amount to from Maine to Washington State, are is the portion charged to power. The 
Summary of Federal or Federally Aided Power Projects 
Appropriated Total Coupe sal mugiasce 
to Date Cost 

Tennessee Valley Authority........ $150,900,000 $219,650,748 Initial Power  Appropriated Total 

Corps of Engineers............... 141,056,550 177,784, 800 Installation to date Cost 
Bureau of Reclamation............ 191,234,000 731,631,000 | Fort Peck........... 67,000 hp. $89,391,000 $108, 600,000 
a ita 90.733.253 100.000.0002 Bonneville........... 115,000 hp. 44,015,700 51,000,000 
— ” PNY < 256020004 ’ £9: ’ ’ Passamaquoddy...... 44,800 kw. 7,000,000 4 6,500,000 
Rural Elec’n Administration....... 43,033,079} 43,033,079 Bluestone Res’r...... Undetermined 649,850 11,684, 800 
ER ee $616,956,882 $1,272,099, 627 es 226.800  $141,056,550 $177,784,800 


4 Approximately $500,000 unexpended balance will be returned to Treasury, 
making cost to date, $6,500,000. Project now suspended. 








Tennessee Valley Authority 


Bureau of Reclamation 





























Initial Initial Power Appropriated Total 
Projects Power Appropriated Total tastatiation mg — ee 
Installation to date Cost Boulder Dam...... 1,835,000 hp. $115,260,000 $126,500,000 
ate op rere esa 261,400 hp. 46,950, 7482 All-American Canal. 18,500 kw. 27,000,0005 38,500,000 
ro ye UG ioe Co) 36,000,000 Grand Coulee...... 700,000 hp 20,750,000 376,631,000° 
Wheeler... 90,000 hp. ............ 33,000, Caspar-Alcova..... 24,000 kva 13,227,000 20,000 . 000 
Pickwick L and’g TPO. a sickavvwiacs 26,700,000 Central Valley..... Undetermined 15,000,000 170,000,000 
Guntersville jt D NG eee 29,400,000 2 
Chickamauga....... hair i earenee 31,600,000 MR i ceteles 4,577,500 hp. $191,234,000 $731.631,000 
Hiwassee.............. earn arr 16,000,000 1 Total T.V.A. appropriations $150,900,000. This is not allocated to specific 
eeesaahimasars aii pad projects. Total cost. Charge to power, $22,000,000. 
— 573 400 hes $150.900.000 219.650. 748 *Total cost, high dam, Charge against power, $178, 790,000. 


’ Of which $2,760,000 is for power development. 


Allotments for 


Power Projects 

















State P.W.A. R.E.A. State P.W.A R.E.A. State P.W.A. R.E.A. 
Alabama.. $2 611,726 S735,400 | NAMSWIORG nn. cs hein dewdes 165,000 | Pennsylvania... 433,514 1,525,000 
Alaska.... 166 ,000 155,000 | Massachusetts. . 105 ,375 225.000 Rhode Island... Qh 3a 
Arizona... 33,500 145,000 | Michigan...... 1,758,456 400,000 | South Carolina. 8,852,000 648 ,328 
Arkansas. . 190 ,000 : a toes Minnesota. 770,786 2,989,000 | South Dakota.. 94,608 77 ,000 
California 4,604 ,795 1,060,000 | Mississippi... .. 283 ,080 216,600 | Tennessee...... 7,044,112 1,070,758 
Colorado. . 220,500 140,000 | Missouri....... 1,023,915 1,714,000 | Texas......... 19,834,608 1,949,000 
Connecticut 450 ot eee Montana...... eee a? 650,000 | Utah.......... | a er 
Delaware. 33,500 405,000 | Nebraska...... 22,020,872 3,722,650 | Vermont....... AU ck cule asians 
Florida 1,111,415 213,000 | Nevada....... Gee aE ako dace Virgemsa......- 1,660,054 1,619,800 
Georgia. . 85 ,039 1,572,000 } New Hampshire $575 Washington.... 3,206,119 548 ,000 
Idaho. . 399 445 208,750 | New Jersey... SRO SOO avivaescas West Virginia. . .. Pree 
Illinois... 1,861,528 1,399,500 | New Mexico... ......... 56,000 | Wisconsin...... 190,010 4,679,600 
Indiana 452,384 4,564,926 | New York..... See a pescets 94 ,000 
Iowa... 654 ,363 3,302,117 | North Carolina. 2,874,800 1,314,250 —_—-—— 

Kansas 666 ,034 260,000 | North Dakota.. 40 ,600 96 ,000 Total.. vn 733,253 $42,903,079 
Kentucky 230,650 261,700 | Ohio...... ; 2,730,697 4,045,000 | Miscellaneous. > 130 ,000 
Louisiana sawacimae | CONE. 0c 564,485 1,195 ,000 asinine 
Maine 60 ,000 | Oregon. 63 ,636 apes R.E.A. Total........... $43,033,079 
cost of the five Bureau of Reclamation and mutual fairness may be a dif- East South Central division the Fed- 


projects, to develop about 4,500,000, 
is estimated at $732,000,000. 

The effect of these yreat develop- 
ments on privately owned companies 
in their vicinity, on the well-being of 
the people in the regions served by 
them and on the taxpayers whose 
money is being used to build them will 
depend largely on administrative pol- 
icy regarding their operation. There 
is no inherent reason why the inter- 
ests of these three parties should be 


antagonistic. Non-political operation, 
adequate returns on the investment 


ficult 
one. 
These federal projects call for a 
total development of 5,330,000 hp., 
excluding Passamaquoddy, on which 
construction has been suspended. The 
present total for all public utility 
plants is about 36,600,000 kw.; prime 
movers may be taken at 51,000,000 
This the new federal plants will 
increase by more than 10 per cent. 


ideal, 


but not an impossible 


hp. 


It will be noted that the major 
projects are concentrated in the 
Southeast and the far West. In the 


eral Power Commission _ reports 
1,773,859 kw., or, say 2,500,000 hp., 
now in operation. The T.V.A. pro- 
gram will increase this by 23 per cent. 
In the Rocky Mountain and Pacific 
States the present total is 5,731,508 
kw. or approximately 8,000,000 hp. 
Boulder, Bonneville and Grand Cou- 


lee (high: dam) aggregate 4,650,000 
hp. and will, therefore, add more 


than 50 per cent to present capacity. 

In contrast with these huge under- 
takings are those of the P.W.A. Pow- 
er Division. As of November 1, 1936, 








R.E.A. Allotments 











P.W.A. 









































Summary of Federally Financed Power Projects, 


Appropriations and Ultimate Costs 


Corps of Engineers 
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Status of Rural Project Development 


as of November 15, 1936 








E.R.A. Act R.E.A. Act 1936 
Of April 8, 1935 (R. F. C. Funds) Total 

194 Allotments approved.................00- $14,995,029 $24,868,550 $39,863,579 

96 Loan contracts executed..............2-- 13,537,629 8,085,000 21,622,629 
74 Projects with specifications approved, 

under construction or completed..... 12,452,429 4,047,400 16,499,829 

20 Projects energized in whole or in part..... RAS GOTS: Gistewciswas 4,613,079 

P.W.A. had made 287 allotments for cluded in the state totals. Taking ac- 


local power projects aggregating $90,- 
733,253 scattered throughout the coun- 
try, as appears from the table giving 
the amounts by states. It is difficult 
to ascertain the estimated cost of the 
projects on which this money is to 
be spent. Allocations include out- 
right grants, some at 30 and some at 
45 per cent, loans, and combinations 
of these. Hence, the allotment may 
or may not indicate the full cost of 
the project. Further, some _institu- 
tional plants, as in hospitals, are in- 


count of all these elements, the total 
cost of these P.W.A. projects may be 
assumed roughly at $100,000,000 for 
arriving at an approximate grand to- 
tal. Of these 287, 85 had been com- 
pleted, 97 were under construction, 
63 were suspended pending litiga- 
tion in the courts. Of the latter, 51 
cases involve issues similar to the 
Duke Power case, now under consid- 
eration by the U. S. Supreme Court, 


and comprise allotments of $50,089,- 
891, partly in the form of outright 





grants. As a register of such places, 
where the P.W.A. project was com- 
petitive to service already being ren- 
dered by a private company, a list 
is given herewith. 

The summary of P.W.A. allotments 
is condensed from a list of such 
allotments for electric power projects 
running back to 1933 and revised to 
December 1, 1936. The news section 
of this issue contains a résumé of a 
report by Secretary Ickes listing those 
projects for which allotments were 
made during the calendar year 1936. 

Finally, there are the 200 allot- 
ments made by R.E.A. in the sum, as 
of December 7, of $43,033,079 for 38,- 
513 miles of rural line to serve 136,- 
659 customers, and a few minor items. 
These allotments are made from two 
funds—those available through the 
Emergency Relief Appropriation Act 
of April 8, 1935, and the R.F.C. funds 
through the Rural Electrification Act 
of May 20, 1936. 


P.W.A. Power Projects in Litigation 


Cases Involving Issues Similar to Those in (Duke Case) Docket No. 








3972, Greenwood County, South Carolina 
Classified as to generation (G) and distribution (D) 
Total Total 
Applicant Type Loan Grant Allotment Applicant Type Loan Grant Allotment 
Alabama Nevada 
Decatur........... D $269,000 $81,000 350,000 Winnemucca....... ME”  saacasieees $35,000 $35,000 
BEOINEIE cc caawsace 2 177,500 52,500 230,000 Winnemucca....... HEP A saseicsaued an 54,360 54,360 
Tuscumbia. ....... D 100,000 30,000 130,000 Nebraska 
Bessemer.......... D 681,000 557,182 , 238, 182 The Central Nebr. 
Tarrant City...... D 181,000 148,091 329,091 Pub. Power & Irr. 
Guntersville....... D 48,000 39,272 87,272 eee ee G $5,500,000 4,500,000 10,000,000 
Hartselle..........D 33,000 27 ,000 60,000 New York 
Russellville... ..... D 69,000 56,454 125,454 New Hyde Park.... GD 165,000 135,000 300 , 000 
Arkansas PISCUSDUTD. «0650s GD 286,000 234,000 520,000 
Paragould......... G 100,000 90,000 190,000 Ohio 
California Sandusky......... GD 1,085 ,000 430.000 1,515,000 
_ | CONE Se eee G 451,500 148, 500 600 , 000 or es eee erate 320,000 320,000 
Colorado Pennsylvania 
ere GD 155,000 42,000 197,000 Mvyerstown........ OSE @ ncvleaterrens 68,715 68,715 
Florida South Carolina 
LSS: ae GD 351,000 117,000 468 ,000 S. C. Pub. Ser. Auth. 
Illinois (Santee Cooper) }. GT 5,775,000 225,000 6,000,000 
Centralia.......... GD 347,000 130,000 477,000 Tennessee 
Jacksonville.......  D 231,000 189,000 420,000 Knoxville. ........ D 1,950,000 650,000 2,600,000 
Idaho Lenoir City........ D 29,000 23.727 Sr. 727 
Coeur d’Alene GD 475,000 175,000 650,000 Lewisburg......... D 55,000 45.000 100,000 
Iowa eee eee soe 135,000 135,000 
ee GD 73,000 24,000 97 ,000 Columbia......... D 112,000 92,000 204 ,000 
RONG csc vce MOLD ~ dwbierenaien’s 413,000 413,000 Jackson... 606.655 D 364,000 299 , 500 663 , 500 
Kansas Memphis.......... WD ha Grenier 3,092,000 3,092,000 
Hoisington. GD 82,500 67,500 150,000 Texas 
Michigan Fs, See GD 68,200 27 ,000 95,200 
Menominee........ *"GD 588,500 214, 500 803 ,000 Plainview......... GD 315,346 108.000 423 , 346 
Minnesota Huntsville......... GD 83 ,000 67 ,909 150,909 
Eveleth...... ise AD 580,000 265 ,000 845 ,000 YOTEtOWN . «56604 CMe. wyiesaiccekes 45,000 45,000 
LO Secs ARE? ~SckeRea cds 67,909 67,909 Lower Col. River 
Se, | rn 31,455 31,455 Auth., Texas!.... GT 10,500,000 4,500,000 15,000,000 
Mississippi i OA tale dauincats S2eat 32,727 
Aberdeen.......... D 66,000 54,000 120,000 i re RD 8 ee aucien 45,000 45,000 
Starkville......... D 83 ,000 67,909 150,909 Virginia 
Missouri South Norfolk. .... SE) seaucasiees 148,000 148 , 000 
PAPUA 56 scscc0a GD 71,200 28,800 100,000 
Trenton...... J ee See 88,000 88,000 
Thayer........... GD 39,000 32,455 ¥1,935 
1These are multiple-purpose projects. 


A portion of the allotment is for irrigation and/or flood control. 
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The State 


of the Industry 


By C. W. KELLOGG 


President Edison Electric Institute 


O EACH of the quarter million 

men and women who operate 

the electric companies of the 
nation I extend hearty greetings and 
best wishes for the New Year. 

It is good for both our poise and 
our enthusiasm to pause at the year- 
end to consider where we have come 
and what the future outlook is. May 
I suggest a few matters on which to 
reflect at this time. 

The long depression is over and the 
definite upturn which began in the 
autumn of last year has continued un- 
abated through the year just past. 
The production of electricity in 1936 
(generated and purchased) of about 
109,000,000,000 kw.-hr. is the largest 
in the history of the industry—14 per 
cent above the previous year and 18 
per cent above the pre-depression 
peak year of 1929. The year just 
closed was a very dry one, so that the 
entire gain in energy output for the 
year was from steam plants. The 
duration and vigor of this upturn 
seems to justify the hope that it is 
not a mere flash in the pan, but a 
definite change from the former down- 
ward cycle of the depression period to 
an upward cycle, progress of which, 
for the present at least, should be sus- 
tained by the renewal of wornout 
industrial equipment accumulated 
during the depression and backed by 
the large supplies of credit now avail- 
able at the lowest rates in our history. 


Low rates and high taxes 


The excellent showing of the elec- 
tric industry as to output compared 
to 1929 is not reflected in the operat- 
ing net earnings because these have 
been squeezed between the pincers of 
lower rates from the top and higher 
taxes from the bottom. Average resi- 
dence rates per kilowatt-hour in 1936 
Were 25 per cent lower than in 1929, 
while taxes were, in per cent of gross 
earnings, 38 per cent greater. 


Another factor not apparent- 
ly reflecting the growth in 
energy output in 1936 was that 
the expenditures for generating 
plant extensions were not of 
outstanding proportions. The 
reason for this anomaly was 
that in 1930, the first depres- 
sion year, the electric utilities 
continued to expand plant 
facilities at a rapid rate, be- 
lieving at that time that the 
depression would not be severe 
nor long continued. Plant ex- 
tensions in 1930 represented 
expenditures of $919,000,000, 
the largest of any year in the 
history of the industry; they 
were not needed in that nor 
following years, but they large- 
ly carried the electric companies up 
the grade during this past year. 
In 1937, therefore, installation of new 
generating equipment may be expected 
to go forward again vigorously. The 
plants of the manufacturers of major 
power plant equipment are reported 
to be already booked up through 1937. 

Probably the most interesting en- 
gineering development of the past 
year has been the superimposed tur- 
bine. This consists of a high-pressure 
boiler (about 1,200 lb.) operating a 
turbine at about that pressure, the lat- 
ter exhausting direct into the steam 
mains of the existing station. By the 
great increase in useful heat range 
thus obtained.not only are existing 
stations brought up to over-all thermal 
efficiencies, comparable with the best 
modern practice, but enormous invest- 
ment in power station capacity, which 
might otherwise become obsolete, is 
thus completely reclaimed and rehabil- 
itated. This is a reversal of the ex- 
perience with past advances of im- 
portance, most of which have left 
substantial obsolescence in their train. 
It tends also to offset that part of the 
“power shortage,” predicted a few 
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years since, which was predicated on 
alleged obsolescence and, as 25 per 
cent of the electric plant investment is 
in steam plants, it may have a bearing 
on future depreciation requirements. 

The expectation of continued growth 
in the use of electric energy in our 
country brings up the corresponding 
financial problems, for no formula 
has yet been devised to beat the insati- 
able demand of the electric industry 
for new capital at the rate of five or 
six to one for each dollar of new 
gross earnings. During the depression 
new capital requirements, due to rela- 
tive stagnation of business, were of a 
magnitude such that they could be 
raised through current reserve funds 
without the necessity of selling securi- 
ties. Even in 1936, when more than 
a billion and a half dollars of electric 
utility securities were sold to the pub- 
lic, only about 5 per cent of the total 
was for new capital, the rest being 
mostly to refund bonds at a lower 
coupon rate. In this connection it 
should be noted that the net saving 
from this refinancing is smaller than 
appears from the change in coupon 
rate, due to the combined burdens of 
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call premium on the former bonds, 
selling commission on the new bonds, 
costs of registration and the income 
tax on the greater net, so that on the 
average probably not more than half 
of the apparent saving is actually 
made from refinancing at the present 
time. 

It is so many years now since major 
financing by the sale of securities had 
to be done by the electric utilities that 
it is easy to forget some of the essen- 
tial requirements of the job. It is 
particularly easy to forget when, as 
now, bonds are selling at the lowest 
yield of all time. However, even 
bonds would soon become unsalable if 
they were not secured by an adequate 
margin of investment, sometimes 
called the equity. This margin, like 
the catalyst in certain chemical reac- 
tions, is the essential element without 
which things don’t go. Except for the 
large city companies, this equity has 
in the past been obtainable in adequate 
amounts only through the holding 
companies. A group of the larger 
holding companies in the six years 
ended in 1930 raised one billion of 
the three billion of capital funds 
needed for the growth of the electric 
service in their territories and raised it 
by the sale of their own securities— 
an essential public service which 
would have been impossible without 
the combined credit they represented. 


Holding companies 


The credit of the holding com- 
panies, and consequently their ability 
to do this essential equity financing 
job, has been seriously jeopardized by 
the Public Utility Holding Company 
Act of 1935, which was passed by 
Congress a year ago last summer. The 
act was supposedly passed primarily 
to eliminate evils and abuses alleged 
to have developed in some holding 
companies by having their activities 
regulated by the Securities and Ex- 
change Commission. In addition to 
drastic regulation, however, provision 
was made for the partial or complete 
dissolution of some holding companies 
on the basis of criteria unrelated factu- 
ally to the public interest. Regula- 
tion by destruction is like governing 
a turbine by closing the throttle. True, 
the machine is thus regulated in the 
sense that it won’t run away, but, on 
the other hand, it will produce nothing 
useful for mankind. The holding com- 
panies, adequately regulated, should 
be allowed to continue to exist in 
order to perform the twin services of 
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equity financing and economical op- 
eration which are absolutely essential 
for the best public service at the 
minimum cost. 

For the vast majority of you quarter 
of a million whom I am addressing 
these financial matters, although es- 
sential to the integrity of the service 
and to your welfare, are not your 
primary personal consideration. Yours 
is the task of keeping the electric 
service of the nation always up to the 
highest standard of perfection and of 
bringing the blessings of that “tireless 
servant” to a constantly widening 
circle, and in constantly increasing 
abundance. The vicious circle of 
long past years (when electricity was 
high because so little was used and 
so little used because it was high) has 
been definitely broken by the induce- 
ment rates with which you are 
familiar. 


More customers 


During the seven years of depres- 
sion ending with 1936 the number of 
electric consumers has grown from 
23,650,000 to 26,000,000, the average 
annual household consumption from 
500 to 725 kw.-hr. and the average 
residence rate decreased from 6.33 
cents to 4.74 cents. Sales of house- 
hold equipment have grown similarly; 
electric refrigerator sales were about 
2,000,000 in 1936, compared to 840,- 
000 in 1929, and electric range sales 
350,000 last year, compared to 180,- 
000 in 1929. 

In the effort continually to extend 
the electrical frontiers of the country 
the electric industry has been actively 
engaged for fifteen years in the drive 
to get electricity to the farm, not only 
by extending lines into rural districts 
but also by devising ways in which 
electricity could make farm life easier 
and more profitable. The electrifica- 
tion of farms has from the start pre- 
sented two economic difficulties—one, 
the high distribution cost per farm 
when farms are far apart; two, the 
relatively low cash purchasing power 
of farms as a whole. In 1936 the 
average company investment for rural 
distribution systems was $266 per 
farmer and the average individual 
farmer’s investment for wiring and 
equipment $210. It is encouraging to 
record that 1936 showed the greatest 
number of new farm customers added 
in any one year since before the de- 
pression, the total at the year-end 
being about 900,000. In recent years 
many state commissions, in order to 


encourage the extension of electric 
service to rural customers, have 
authorized such extensions on a ratio 
of expected earnings to investment, 
which in effect subsidizes the farmer 
at the expense of the city user of 
electricity. Recent activities of the 
federal government through the Rural 
Electrification Administration have 
tended still further to reduce this 
ratio and have thus stimulated electric 
extension into the rural areas. 

The effect of the pincers of lower 
rates and higher costs which I referred 
to above may be expected to continue 
to press upon the net earnings of the 
electric utilities during the coming 
year. The three main items of cost— 
fuel, payroll and taxes—are definitely 
trending upward and the only way 
they can be prevented from making 
such pressure on net earnings that 
rate reductions will have to cease is to 
continue everlastingly with the selling 
job and to get the consumer to use 
the appliances when sold. The elec- 
tric utilities are thoroughly alive to 
this condition and will probably spend 
about $70,000,000 in 1937 for sales 


promotion. 


Public contacts 


In closing, let me remind each of 
you of your personal responsibility 
for the success of the electric industry. 
While in the aggregate the electric 
business represents one of the greatest 
masses of invested capital in the 
country, yet it is in every-day life 
broken up into many millions of rela- 
tively small relationships — between 
the 26,000,000 consumers and_ the 
thousands of electric companies. Never 
forget that for each of these 26,000.- 
000 customers one or more of you are 
in effect the company. The “integra- 
tion” in which we should all be inter 
ested is the application of that word 
in its strict mathematical sense of 
“summation,” to the millions of daily 
contacts between you and your cus- 
tomers. If every one of these is fair 
tactful, good natured, their integral 
(sum total) will be a satisfied public. 
Paraphrasing an old adage, look out 
for the individual contacts and public 
relations will take care of itself. 

The engineers have measurably mas- 
tered the laws of inanimate nature in 
the design and construction of our 
generating and distribution systems: 
let us strive to master the much more 
intricate laws of human nature, so that 
all of our public will be satisfied not 
only with our electricity but with us. 
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Manufacturers’ Sales 


Approaching 1929 Peak 


HERE seems to be good reason 

to believe that the electrical 

manufacturing industry as a 
whole may approximate its former 
1929 sales peak in 1937 and during 
the coming year employment in the 
industry will greatly increase. Some 
major branches of the industry, such 
as appliances, and especially electric 
refrigeration, have already exceeded 
all previous records—indeed, electric 
refrigeration has done so both in 1935 
and 1936. 

The accompanying tables of index 
numbers prepared by H. L. Horton, 
manager of the statistical department 
of N.E.M.A., indicate very clearly the 
movement of the industry and _ its 
branches during the past twelve years. 
They point to encouraging advances 
in the near future. 

Table I shows electrical manufac- 
turing industry production and some 
related factors. 


E.M.1. Production—As in other in- 
dustries, peak production came in 
1929 with a 56 per cent rise above 
1925. Not shown in the table is the 
lowest point—reached in 1932, but 
1933 was 49 per cent below 1925. 
Since 1933 continuous recovery has 
occurred, culminating in a 34 per cent 
increase in 1936 over 1935 and forc- 
ing the production level 13 per cent 
above 1925. 


E.M.1. Employment—lt is impossi- 
ble to make any exact comparison 
between production for the electrical 
manufacturing industry and employ- 
ment. To make an exact comparison, 
production should be expressed in 
terms of quantity units. Because of 
the thousands of different electrical 
products represented and the great 
technical changes made in them over 
a period of years no quantitative 
masurements can be applied to the 
incustry as a whole. 

ut broadly speaking, employment 
ha generally followed the same pat- 
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tern as production; rising in 1929, 
but not as high relatively, and sinking 
to a low in-1933, not as great rela- 
tively as did production. Since 1933 
it has increased until now it is 11 per 
cent above 1925. 


Manufacturing Industry Production 
—The Federal Reserve Board curve 
for all manufactures production shows 
less striking movement. A high of 
13 per cent above 1925 came in 1929. 
In 1933 the index retreated to a point 
29 per cent below 1925. Since 1933 
a steady rise brought the index almost 
back to the 1925 level. 


Electric Power Sales—An enviable 
record has been hung up by the utili- 
ties in the sale of electric power, as 
most readers of ELECTRICAL WoRLD 
are well aware. Measured in terms 
of 1925, it showed a 50 per cent in- 
crease during the four-year period 
1925-1929; suffered somewhat of a 
setback from 1931-1933, then surged 
forward to an all-time high, approxi- 
mately 80 per cent above 1925. 


Population—Finally, as a reminder 
that the world doesn’t stand still even 
during depressions, are shown figures 
for population growth. A steady in- 
crease has occurred, slackening some- 
what during the past few years, to a 
point in 1936 12 per cent more than 
1925. In _ considering the other 
factors, this growth in population 
tends to discount to some extent the 
improvement already shown. But it 
also points to the possibility of still 
greater advance. 

Turning now to some of the prin- 
cipal branches of the electrical manu- 
facturing industry—Table II shows 
nine of them—we find that recovery 
has not come to all in equal degree. 


A ppliances—Perhaps this branch of 
the electrical manufacturing industry 
has, outside of refrigeration, made the 
most rapid recovery. In 1929 sales 
were 12 per cent above 1925; in 1933 
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they had retreated to a point 41 per 
cent below 1925. During the next 
three years they showed an almost 
breath-taking rise to a point 27 per 
cent above 1925. 


Household Refrigeration — During 
recent years the public has received 
the electric refrigerator with acclama- 
tion. In the short space of four years 
(1925-1929) it became one of the 
largest branches of the electrical 
manufacturing industry. From an 
index of 100 in 1925, representing 
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Table I—The Electrical Manufacturing Industry and 
Related Factors, 1925-1936 


Index Numbers 1925 = 100 























N.E.M.A. 
Apparatus and Supplies 


statistical department. 
schedule of the 


to 


but adjusted to 1925 — 100. 
including Radio. 


Institute data. 


Census. 
All data for 1936 are estimated. 


$16,000,000, it soared to 766 in 1929, 
and while other branches faltered, i 
mounted still further to 778 in 1931. 
Then came a short recession in 1932 
and 1933 followed another forward 
surge, culminating in an all-time peak 
of 1,138 in 1936. 


Construction Material—This branch 
of the electrical manufacturing indus- 
try showed a rapid rise in sales of 
35 per cent from 1925 to 1929. The 


5. POPULATION based upon the annual mid-year estimates of the U. 


] } 
| 1925 | 1927 | 1929 | 1931 1933 1934 1935 1936 
| } 
1. E. M.I. production........| 100 | 12 | 156 85 51 70 84 113 
2. E. M. I. employment...... .| 100 | 101 | 137/ 90 68 90 97 111 
3. Manufacturing industry pro-| 
Nes sis bn heat | 100; 101) 113 | 76 7 74 86 99 
4. Electric power sales........ | 100 | 122 | 150 | 144 131 141 155 180 
Br IONS 50s nas bare | 100 | 103! 106; 108 109 | 110 111 112 
NOTES 
1. E.MJI. PRODUCTION based on U. S. Census of Manufactures and data compiled by 


In addition to products shown in Electrical Machinery 

Census are included Electrical Refrigeration, 
Radio Apparatus and Supplies, Steam Turbines—other than Marine, Electrical Porcelain, 
Glass Insulators and Electrical Washing Machines. 

. E.M.I. EMPLOYMENT based on labor series of National Industrial Conference Board 

This series represents the Electrical Manufacturing Industry, 


8. MANUFACTURING INDUSTRY PRODUCTION based on the Federal Reserve Board Index 
for the Manufacturing Industry and adjusted to 1925 — 100. 


4. ELECTRIC POWER SALES index figures 
1925 and 1936 have been estimated by the N.E.M.A. statistical department. 


for 1927-1935 based upon Edison Electric 


S. Bureau of the 


constant rate of increase to a point 
ir 1936 13 per cent above 1925. 


Industrial Apparatus—From 1925 
to 1929 sales increased at a rate faster 
than any of the other eight branches 
shown—excepting refrigeration. The 
beginning of the depression brought 
this rapid growth to a full stop. By 
1933 sales had dropped 69 per cent 
from 1929. A strong recovery has 
been registered, however, since that 


Roughing-In Material—Contrary to 
the movement of the other branches, 
roughing-in material sales dropped 11 
per cent from 1925 to 1927. This 
lost ground was fully recovered, how- 
ever, in 1929 and a 27 per cent ad- 
vance was shown. After a 66 per 
cent decrease to a low point in 1933. 
sales increased steadily at about 25 
per cent per year. By the end of 1936 
the industry still was 10 per cent be 
low 1925. 


Installation Devices—Sales of in 
stallation devices rose 40 per cent 
during 1925-1929, then dropped 61 
per cent from 1929 to 1933. No 
increase was shown in 1934, but dur- 
ing 1935 and 1936 a steady rise took 
place, bringing sales to a point 14 
per cent below 1925 level. 


Generation Apparatus, Transmis- 
sion and Distribution Equipment, 
Insulated Wire and Cable for Light 
and Power—Of particular interest are 
the movements of apparatus and 
equipment used by public utilities. 
After a drop to a point in 1933 more 
than 80 per cent below 1925, all 
three branches have shown slow in- 
creases to levels still well below 1925. 

A rapid rise of unfilled orders indi- 
cates substantial increases in the 
heavy equipment branches of the elec- 
trical manufacturing industry during 


1937. 





depression had brought a 56 per cent time. 


drop by 1933. Then came an almost 


At the end of 1936 sales were 
13 per cent above 1925. 


One of the consequences of this 
development, especially in the indus- 


Table I1l—Principal Branches of the Electrical Manufacturing Industry, 1925-1936 


Index Numbers 1925 = 100 


























] 
Manufacturers’ Sales 1925 | 1927 | 1929 | 1931 1933 1934 1935 1936 
— — —— — ~ —__—____. — | —— — 
1. Appliances 2 100 = $140,000,000 100} 105) 112] 75 59 80 99 27 
2. Refrigeration ... 100 = 16,000,000 100 | 425 | 766 | 778 574 TAT 856 1,138 
3. Construction material ee 100= 38,000,000 100 | 100 | 135 | 7 59 74 9] 113 
4. Industrial apparatus. . 100 — 132,000,000 100 105 | 149 | 75 7 61 80 113 
5. Roughing-in material... . | 100 14,000,000 100 | 89 | 127 | 73 43 54 rf 90 
6. Installation devices...... | 100 20,000,000 100 | 120; 140) 81 54 54 7 86 
7. Generation apparatus .... 100 37,000,000 100 | 100 130 | 57 26 32 AA 60) 
8. Transmission and distribution equipment 100 180,000,000 100 | 104 119 | 63 22 31 | 42 74 
9. Ins. wire and cable for light and power. ...| 100 110,000,000 100 | 106! 133! 54 27 36 46 65 
NOTES 


1. APPLIANCES include domestic, kitchen and table appliances, 
ranges, water heaters, vacuum cleaners, washing machines, fans 
and food service equipment. 

2. HOUSEHOLD REFRIGERATION includes complete units, parts 
and cabinets. Commercial refrigeration equipment and air-condi- 
tioning equipment are excluded. These index figures appear 
unusually large because the household refrigeration industry was 
just beginning about 1925 and therefore the base figure is small. 

3. CONSTRUCTION MATERIAL includes carbon, electrical porcelain, 
laminated phenolic products, manufactured electrical mica and 
vulcanized fiber. Molded insulation is excluded. 

4. INDUSTRIAL APPARATUS includes electric welding equipment 
and wire, industrial controls, industrial heating equipment and 
motors and generators (excluding large power generators). 
Electric furnaces and electric tools are excluded. 


5. ROUGHING-IN MATERIAL includes corduit fittings, outlet and 
switch boxes, non-metallic flexible conduit, underfloor duct and 


floor boxes, flexible metallic conduit and rigid conduit are excluded. 
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INSTALLATION DEVICES includes signaling apparatus and 
wiring devices. 

. GENERATION APPARATUS 
verting apparatus and steam turbines 
for marine installation). 
TRANSMISSION AND DISTRIBUTION EQUIPMENT include 
switchgear, capacitors, feeder voltage regulators, high-voltage 
insulators, power and distribution transformers, lightning ar- 
resters, pole line hardware and earth anchors, panelboards and 
distribution boards, small air circuit breakers, and electrical 
measuring instruments. 

. INSULATED WIRE AND CABLE FOR LIGHT AND POWER 
includes wire and cable of various types of insulation used 
primarily for lighting and power circuits and lines. Bare wilt 
is excluded. 

All indexes based upon U. S. Census of Manufactures data and 

N.E.M.A. statistical department data corrected where possib'e t? 

represent the entire industry. All data for 1936 are estimated 


6. 


includes large generating and con- 
(excluding steam turbines 


” 


iJ) 
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trial apparatus, generating apparatus 
and transmission and _ distribution 
equipment branches of the industry 
will be an almost inevitable delay in 
deliveries before the end of the year. 
Indeed, in some branches the condi- 
tion is already here. A dearth of 
skilled labor in many localities—in 
fact, a dearth of particular kinds of 
skilled labor in nearly all factories— 
has already been keenly felt. Cus- 
tomers probably will pay the penalty 
of having delayed their orders, for 
bottleneck jobs are often the key to 
the situation on deliveries, and skilled 
men can not be trained or retrained 
for such jobs overnight. The indus- 
try will, however, do its utmost to 
serve its customers as promptly and 
efficiently as situations permit for the 
condition may continue well into 1938 


and possibly 1939. 


Higher prices 


Rising costs and prices can also 
be expected. Wage rate increases, 
raw material costs and heavier taxes— 
federal, state and local—are pointing 
to higher prices. 

Moreover, demand usually grows 
more rapidly than capacity in times 
of recovery. Factory building has 
always lagged as we came out of a 
depression, and it continues to lag 
well into the prosperity period, owing 
to early commitments and contracts. 
This pent-up demand is likely to be 
a considerable factor in precipitating 
further price elevations. In fact, a 
seller's market is already here in some 
lines. 

This demand for electrical products 
seems destined to continue. Electricity, 
directly and indirectly, has been pub- 
licized in the last few years as never 
before. The public has been made 
conscious of what it “ought” to want 
by the efforts of the utilities, the 
manufacturers, wholesalers, contract- 
ors and dealers. Rightly or wrongly, 
energy rates are lower. And the pub- 
lic is demanding more electrical 
conveniences, as is amply demon- 
strated by data published elsewhere 
in this issue. It shows up clearly in 
N.E.M.A.’s index numbers on appli- 
ances, electric refrigeration, industrial 
apparatus and construction material 


sales Factory modernization has 
gone electrical in many respects—in 
machine tools and other machinery; 


in industrial lighting for better sight 
and .reater production; in spread of 
electr.c welding and heating processes, 
to name but a few. This is just the 
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beginning of the surge in the market 
for industrial electric equipment. 

Replacement and modernization are 
the order of the day in the factory 
equipment field, and the age of ex- 
cess capacity is rarely mentioned as 
this year-end approaches. New fac- 
tories are already being built, new 
and additional capacity will soon be 
added. If some of the storm signals 
now flying are hauled down, American 
industry within four years may be 
producing far more goods than it has 
ever produced before. 

It is hard to believe that as a na- 
tion we will stand for the concept of 
limitation of output. Hazy or wrong- 
thinking individuals or groups may, 
but not the nation as a whole. It 
will be interesting and profitable to 
contrast the prevailing economic ideas 
of three years ago with those of three 
years from now. Indeed, a trans- 
formation has taken place already. 

With this upturn in business, the 
energy of the members of N.E.M.A. 


has been galvanized into constructive 
sales effort; individually and co-op- 
eratively. It shows up clearly in the 
trade and business press columns, as 
well as in newspaper and general 
magazine advertising. N.E.M.A.’s busi- 
ness development plans fell on fertile 
ground and at the right time—both 
in the various markets to which the 
industry sells and in the association 
as a whole. The Kitchen Moderniz- 
ing, Electrical Housewares, Better 
Light-Better Sight, Rural Electrifica- 
tion, and Adequate Wiring efforts, in 
co-operaticn with other organized 
branches of the industry, are firmly 
rooted. And they aren’t just a sub- 
stitute for former activities such as 
coping with NRA problems. This 
comprehensive plan was begun and 
adopted before the famous Schechter 
decision. The electrical manufactur- 
ing industry is out after a larger 
share of the consumer’s dollar and 
of the dollar spent on 
equipment. 


industrial 





Continued Improvement 


in the Year 1937 


By GERARD SWOPE 


President General Electric Company 


At this time last year we stated we 
expected a continued improvement in 
business for 1936, but the outlook was 
not particularly good for capital 
goods in the public utility and trans- 
portation fields. This has been borne 
out. 

The public utilities have followed 
in 1936, as in previous years, the pol- 
icy of giving the consumer the benefit 
of lower rates. As a result the use of 
electricity has continued to increase so 
that in 1936 we had the largest con- 
sumption of electric energy ever 
reached in this country. The people 
of the United States now use more 
than four times as much electric 
power per capita as the rest of the 
world. 

For 1937 we look forward to a con- 
tinuance of improvement in business. 
As the increased use of electric energy 
continues, of course there will be a 
decrease in the margin of surplus 
generating capacity, which is so es- 
sential to the rendering of good serv- 
ice to the public. Hence it will be 
necessary for the utilities to increase 
their plants, with a consequent expan- 
sion in orders for heavy goods, which 


are so much needed in our shops and 
to restore general employment in 
capital goods industries. 


Prospects for Electrical 
Manufacturers Bright 
By A. W. ROBERTSON 


; ; Chairman of Board 
Westinghouse Electric & Manufacturing Co. 


The prospects for the electrical 
manufacturing industry are very 
bright. Practically all divisions are 
operating at capacity and orders in 
sufficient volume are coming to war- 
rant an optimistic view for the next 
several months. Incoming business is 
not confined to any one type of prod- 
uct. The demand for household goods 
is excellent and the public utilities 
and industry generally are making 
substantial purchases. 

Notwithstanding many threatening, 
unpredictable contingencies, there is 
evidence that we are moving upward 
along a more or less typical American 
business curve. The upward swing 
may continue for a considerable time. 

It is now the problem of industry, 
government and individuals to make 
certain that the present improvements 
will be maintained, to the end that 
business conditions in the future will 
not be subject to the violent, disastrous 
fluctuations experienced in the past. 
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Growth in Output Keynote of 
KE. E. I. Engineering Groups 


IRTUAL cessation of plant ex- 

pansion during the recent de- 

pression provided an unusual 
opportunity, although an unwelcomed 
one, to check up on the efficiency and 
reliability of the various operations 
in our business. The engineering com- 
mittees of the Edison Electric Institute 
have done just this during the past 
few years. Operating performance, 
maintenance costs, investment costs 
and the possibility of alternative 
designs have all been carefully scru- 
tinized. Now that the industry is at 
the threshold of another era of ex- 
pansion, it is proving to be very 
beneficial to review the findings of 
this testing period; to look over the 
record, and to utilize the information 
available in meeting the problems 
immediately ahead. 

In the field of power production, 
an outstanding resuit of the recent crit- 
ical analysis is the impetus which 
is being given to the process of recon- 
ditioning the older and less efficient 
steam plants by superposition of high- 
high-temperature steam 
units and accompanying this with mod- 
ernization of their obsolete boiler in- 
stallations. This gives increased ca- 
pacity at very low cost and greatly 
increases the 
production. 


pressure, 


over-all efficiency of 


Such a process of salvaging the 
principal part of the original capital 
investments in old plants is not a 
recently conceived solution. The pos- 
sible advantages of higher steam tem- 
perature and pressure on the economy 
of production had been visualized for 
many years as a bogey of possible at- 
tainment, but physical limitations of 
available materials and processes pre- 
vented the immediate realization of 
this objective. The search for better 
materials, new fabrication processes, 
and discovery of the operating tech- 
nique necessary to make such processes 
a reality, constitutes a characteristic 
episode in the physical development 
of electric supply systems. The prac- 
tical realization of suitable materials 
for boilers, piping and turbines to 
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By A. H. KEHOE 


Vice-President Edison Electric Institute 


operate at high temperature and high 
pressure and the development of oper- 
ating equipment from these are the 
result of persistent engineering and 
research over a long period. Chemists, 
metallurgists, design and operating en- 
gineers all have contributed to the de- 
velopment. It is most opportune that 
a satisfactory method of prolonging 
the useful life of existing low-pressure 
steam plants should become available 
for wide use at a time when, due to 
growth in the industry, some dis- 
position of low efficiency plants 
becomes imperative. 


Steam station technique evolving 


Developments of this kind are not 
static. Numerous problems of adjust- 
ments and redesign incident to the in- 
troduction of these basic changes in 
plant design require careful atten- 
tion. As an instance of this, arrange- 
ments to eliminate the possibility of 
oil fires which were experienced in a 
few instances following the introduc- 
tion of higher steam temperatures 
seem to have been reached as a result 
of committee deliberations. A few of 
the many problems uppermost in the 
minds of our engineers who are active 
in this field are: Better circulation in 
boilers as a means of acquiring higher 
evaporation rates; further simplifica- 
tion of layouts and boiler control sys- 
tems; segregated unit design for mul- 
tiple unit stations or for single unit 
stations for application in assigned 
load areas, and increasing use of oil 
and gas for boiler fuel and for engine 
operation. The prime movers com- 
mittee, with P. W. Thompson of De- 
troit as chairman, gives continuous at- 
tention to problems of the above char- 
acter and to a great variety of minor 
problems associated with power plant 
operation. 

Expansion of our hydro-electric 
plants has been practically at a stand- 
still for several years. However, a 


nucleus of those who served on the 
hydraulic power committee when work 
was active have been organized this 
year under the chairmanship of Car- 
roll F. Merriam of Baltimore. At- 
tention is being given by this group 
to new developments by manufac- 
turers, maintenance problems and to 
new field applications arising from 
changes in the art. 

Expansion of transmission and dis: 
tribution facilities has become the or- 
der of the day. This phase of our 
E.E.I. committee activities is directed 
by P. H. Chase of Philadelphia as 
chairman of the transmission and dis- 
tribution committee. In this field 
satisfactory operating experience is 
reported with wood poles as a means 
of increasing the surge impedance of 
transmission lines. The favorable cost 
procured with such lines forecasts in- 
creasing use of this type of construc- 
tion at some line voltages for which 
steel construction exclusively has here- 
tofore been used. 


Rural lines present 
new problems 


The attention which for many years 
has been devoted to a standard of 
pole line construction sufficiently low 
in cost to justify extensions into 
sparsely loaded territory adjacent to 
our lines has resulted in _ practices 
which are now being applied in the 
rural sections of the country. A great 
deal of attention is being given to 
rural line construction, with special 
reference to possible economy and 
reliability resulting from simplicity of 
design and standardization of mate- 
rials and installation methods. The 
greater vulnerability of such lines and 
the somewhat different operating 
problems arising from possible high 
impedance faults in these far-:iung 
extremities of distribution systems i 
troduce protection and mainterance 
problems in many cases which reuire 
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a different kind of treatment from 
those in common use. These matters 
are being scrutinized in order to work 
out solutions most appropriate for the 
conditions encountered in individual 
cases. 

The relatively high proportion of 
total system cost for transmission and 
distribution facilities is a matter which 
is always before our engineering com- 
mittees. In this connection it is ex- 
pected that further standardization of 
materials and methods will improve 
costs by allowing for large quantity 
production of equipment line material 
incident to the use of fewer items and 
also fewer sizes in each line. 

While attention is being given to 
means of lowering unit costs of line 
construction, it is also realized that 
in high load density areas, where a 
large number of parallel feeders is 
required, the use of higher standards 
of construction even with higher unit 
costs will probably result in lower 
over-all costs because of the influence 
of a higher degree of perfection on 
outage contingency and number of 
feeders required. The noteworthy per- 
formance of several types of oil-filled 
cable over a period of years suggests 
the possible attainment of better rec- 
ords of performance on distribution 
circuits both through the use of better 
design and materials and_ through 
higher standards of construction. This 
approach to the problem of minimum 
possible investment has also been ex- 
emplified in high-voltage line con- 
struction, wherein better knowledge of 
operating conditions made available 
by automatic recorders of different 
kinds, improvements in circuit break- 
ers and construction standards, and 
more reliable lightning protection, 
account for the much improved stand- 
ard of performance of modern high- 
tension transmission lines. There 
seems to be no reason to doubt that 
continued effort toward greater relia- 
bility of operation will result in the 
further improvements both in higher 
standards of service and in lower over- 
all costs. 


Voltage regulation activity 

Consideration is now being given 
to refinements in design and construc- 
tion of low-voltage a.c. network 
systens and high-tension primary 
netw irks. The use of series capacitors 
and automatic tap-changing  trans- 
forms as a means of improving the 
Volta» regulation of radial feeders 
and ‘je application of automatic re- 


closing circuit breakers as a means 
of reducing customer outages have 
been found helpful in rendering a 
higher standard of service. Experi- 
ence under extreme storm and flood 
conditions both in rural and urban 
areas during the past year have been 
digested by the engineering commit- 
tees concerned and the industry should 
be able to sustain future occurrences 
with improved service records and 
with greatly reduced losses. 

Work has also been very active in 
the field covered by the electrical 
equipment committee. This group, 
under the chairmanship of J. F. Fair- 
man of New York, considers matters 
pertaining to station design, services, 
utilization equipment as well as the 
design and performance of electrical 
equipment in general. In the electrical 
design of stations, simpler switching 
arrangement, 3,600-r.p.m. generators 
and hydrogen cooling of generators, 
condensers and frequency changers are 
being adopted in many new develop- 
ments which are now in progress. 


New methods for metering 
and service 

Outdoor installation of meters has 
grown in popularity following the 
code revision on meter sequence, 
which permits the meter to be 
mounted ahead of the service switch 
and fuses. This development has been 
accompanied by the development of 
improved facilities for mounting and 
testing meters, more compact instal- 
lations and small size of polyphase 
meters. Also, lower cost service con- 
nections for overhead services have 
been made possible by new types of 
service-entrance cable. One _ recent 
type in particular which is covered 
with non-metallic braid is being in- 
stalled direct from the street to the 
service point, which in many new in- 
stallations is located adjacent to the 
kitchen range. 

Further development and additional 
possible uses of electronic tubes are 
being observed and substantial im- 
provements have been reported in the 
operation of the latest type mercury- 
arc rectifiers. Old type circuit 
breakers equipped with modern arc- 
quenching devices and with improved 
design terminal chambers and _ bush- 
ings have been installed, along with 
other changes, as part of a general 
program of modernization of old 
equipment. Co-ordinated system plan- 
ning, reserve capacity practices of 
different companies and automatic 


ELECTRICAL WORLD # JANUARY 2, 1937 






































A. H. Kehoe 


bus protection schemes are some of 
the important problems now before 
Mr. Fairman’s committee. 

The engineering activities of the 
E.E.I. committees also include a group 
headed by W. A. Buchanan, devoting 
its attention to accident prevention 
and more recently to the health of 
employees as well. At present this 
committee is devoting special atten- 
tion to a cause and locus study of 
accidents. The committee recently 
sponsored a report on grounding, in 
co-operation with the other committees 
involved, which is believed to be the 
most authentic information available 
on this important subject. 

Any summary of such an extensive 
field must deal only in general terms 
with broad subjects and cannot indi- 
cate the many ways in which the 
action of our various committees serve 
the industry by lowering costs or im- 
proving standards of service. In a 


period of expansion of system capac- 
ity the co-ordination between engi- 
neers becomes even more important, 
and thus the outlook is for greater 
activities and accomplishments in the 
next few years. 
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N.E.M.A. Has Broad-Gauge 
Program for 1937 


HE N.E.M.A. program of projects, activities and 

services for 1937, which was released to the mem- 
bership in December, is the most complete and 
thorough analysis which the association has yet adopted, 
and much more satisfactory than the statement of pro- 
gram adopted for 1936, or the relatively brief statement 
for 1935. 

Instead of presenting the program as a lump sum 
budget, a new procedure was initiated whereby the 1937 
program was presented, project by project, to the Poli- 
cies Division at its annual convention in Cincinnati, 
together with the estimated costs for 1937 of each 
project. In this way the N.E.M.A. members were in a 
well-informed position to judge the merits of each 
activity and whether or not it was costing too much or 
too little compared with the benefits received. 

N.E.M.A. is especially to be commended for the 
adoption of its broad-gauge business development pro- 
gram, which took form originally as a result of an effort 
to straighten out the difficulties regarding the business 
development activities of one of its sections. 

It is important to remember that N.E.M.A.’s busi- 
ness development program was drafted during the 
winter of 1935, and was formally presented and adopted 
at the Hot Springs meeting in 1935, one week before 
the famous NRA Schechter decision. In other words, 
it is rooted in the needs and desires of the membership 
and is not merely a substitute for activities prevailing 
during the NRA days. 

It is almost impossible to realize how the business 
development program has expanded since the spring of 
1935 into a program embracing not only adequate 
wiring and rural electrification as general programs, 
but also the particular programs affecting a limited 
number of sections, such as Kitchen Modernizing, Elec- 
trical Housewares, Electric Water Heating, Electric 
Welding, Better Lighting, Better Sight, Street and 
Highway Safety Lighting, etc. 

N.E.M.A. was originally organized to co-ordinate 
work of the electrical manufacturing industry in the 


108 (108) 





field of codes and standards. It has gradually taken on 
expanding statistical research, activity in the field of 
national legislation, several new activities such as 
industrial relations, insurance, the advertising clinic, 
etc., but most important to the membership and to the 
industry as a whole is business development. 


Co-operation With R.E.A. 


on Rural Service Extension 


FEW WEEKS ago ELEcTricaL WorLD commended 
to the utility industry the Arkwright plan, a pro- 

gressive arrangement whereby Preston S. Arkwright 
and his Georgia Power Company arranged with the 
Rural Electrification Administration for a completely 
co-operative program of rural service development. 

This was just the beginning, for now Texas Power 
& Light’s John W. Carpenter announces a co-operative 
plan whereby company engineers are made available 
for R.E.A.’s survey work and assist in the preparation 
of applications for R.E.A. allotments. Furthermore, 
with the rates settled satisfactorily between the com- 
pany and the R.E.A., a contract is pending under which 
the company would furnish wholesale power to the 
rural “co-operatives.” 

Like Georgia Power, Texas Power & Light has gone 
into rural electrification on a large scale. During 1936 
2,000 miles of new T. P. & L. rural line made electric 
service available to 10,000 farms and rural homes. 

Before the year ends, may the names of Arkwright 
and Carpenter head a long list of utility presidents who 
found a way to work out mutually satisfactory, truly 
co-operative arrangements with R.E.A. 


Paving the Way 
for the Major Appliance 


NE OF the fundamental precepts of utility opera- 

tion today is to make sure that so far as possible 
every kilowatt added to the lines promises a long-hour 
use. Applied to domestic and rural business, this 
precept has resulted in unusual attention being directed 
to the three major load builders, the refrigerator, the 
range and the water heater. 

A new light on the relative importance of load- 
building devices, with respect to sales program sched- 
ules, is introduced by Philip H. Powers, vice-president 
of West Penn Power. Speaking at the Northeastern 
Regional Farm Power Sales Conference at Schenectady, 
Mr. Powers held up the electric water pump as an 
example of an appliance which of itself does not appea 
especially attractive as a load builder, but which 
deserves more attention from the utility company 
because it paves the way for those other appliance: 


_— 
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which are recognized to be excellent load builders. 

Simply to illustrate the point, Mr. Powers had a 
quick survey made of 1,000 customers, selected as far 
as possible to eliminate the effect of such factors as 
rented versus owned farms, purchasing power, etc. The 
selected list was divided into two equal parts, one 
of 500 farms with running water service, the other of 
500 farms without it. 

The 500 farms with running water service, accord- 
ing to Mr. Powers’ survey, showed 96 per cent radio 
saturation, compared to 90 per cent on the other 500 
farms. Washing machine saturation, 90 per cent com- 
pared to 80 on the other farms. There were 20 per 
cent more ironers, and 125 per cent more ranges on 
the farms with running water service. Farms without 
the water service used 713 kw.-hr., those with it used 
1,170 kw.-hr. 

As Mr. Powers says, the base for comparisons is 
quite narrow, but already the moral seems to be: 
Don’t neglect the minor load builders, which pave the 
way for the major load builders. 


Carrots and Lighting 


F ONE eats carrots regularly, according to Dr. M. 

Luckiesh, one need not fear night driving blind- 
ness, the cause of so many road accidents. It seems 
that this trouble is caused by a deficiency of the well- 
known vitamin A. 

This is but one of the directions that studies of the 
psychological and physiological relationships of seeing 
is taking. The more we know about fatigue, nervous 
reactions, pulse frequency, etc., under differing condi- 
tions of lighting the easier will be our problem of 
selling higher lighting intensities. 


Value of the Service 


IKE the “gob” on leave who goes out for a boat 

ride, the two utility men at a social gathering were 
deep in a discussion of utility matters past, present 
and future. 

“Here’s something I’ve been wondering about,” 
one said to the other. “You remember how much 
trouble we had during the depression convincing the 
customer that the rates for electric service should not 
go down the way other commodities did. Of course, 
now that the price of everything else is going up, one 
headache on rates has disappeared,” and the other 
nodded. 

“But what are we going to do in the next panic,” 
the first continued, “when the customer again tries to 
reduce his electric bill by cutting down on his use? 
Half of his kilowatt-hours are priced anywhere from 


half a cent up to two cents. What’s he going to say 
when he cuts his usage in half but only reduces his 
bill by a tenth?” 

“You've answered your own question,” opined his 
listener. “The value of the service he receives will be 
so much greater than the cost of it that your cus- 
tomer will soon see the futility of chipping a few 
kilowatt-hours off the bill.” 


Some New Statistics 
on Diesel Operation 


EPRECIATION in internal-combustion engines 

used as power station prime movers is a disputed 
question. Maintenance cost is surely a large factor in 
fixing rate of depreciation, and for that reason figures 
cited by Lee Schneitter in his recent A.S.M.E. paper are 
significant. Thus: 

Abrasive ash in the fuel makes rapid cylinder-liner 
wear when over 0.05 per cent; with 0.03 per cent ash, 
liner life might be six to eight years, but only two 
years with 0.08 per cent. Loss of capacity from liner 
and engine wear was found to be of the order of 20 
per cent during the interval between liner renewals. 
This means that a 3,750-kw. plant should have been 
bought to serve a sustained 3,000-kw. load. In addi- 
tion, the average heat input over the period between 
liner replacements was about 11 per cent higher than 
that shown for new engines. 

Another fact brought out in this analysis of 
records of several typical, utility-type, three-unit Diesel 
stations shows that concurrence of major overhauls 
causes peaks of maintenance expense after about the 
first seven years and at about six-year intervals there- 
after. Maintenance costs for two of these stations were 
1.7 and 1.04 mills per kilowatt-hour during their first 
seven and three years respectively. After liner replace- 
ments were made the average maintenance costs for 
these two stations were 2.85 and 1.70 mills per kilowatt- 
hour respectively. In both these cases unit maintenance 
costs jumped about 65 per cent subsequent to the 
rehabilitation that followed the first cycle of operation. 
Other stations showed maintenance costs of 2.8 and 1.9 
mills per kilowatt-hour for periods of ten to eleven 
years’ operation. 

Several tables were presented showing outage data 
and causes for Diesel engine outages. This is the first 
time any data of this nature have been collected. These 
data show that outage time will average about ten per 
cent of demand or service hours. 

The paper added quite a lot to the tangible aspects 
of operating and maintenance problems in connection 
with internal-combustion engines. Many debatable 
points of Diesel engine operation are covered in clear, 
simple terms. 
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Electric Industry 


Reports Gains 


in Year of Contradictory Trends 


Uncertainties arising from holding company act seen problem by 
Kellogg — Power production reaches all-time high as utilities share 
in business revival — Customers show increase of 675,000 in year 


Electric utilities must continue un- 
ceasingly at the selling job and in get- 
ting the consumer to keep using appli- 
ances, once they have been sold, as a 
means of preventing higher fuel, 
wages and taxes from exerting such 
pressure on net earnings that rate re- 
ductions will have to stop, in the 
opinion of Charles W. Kellogg, chair- 
man of Engineers Public Service 
Company and president of the Edison 
Electric Institute. 

In his annual review of the activi- 
ties of the electric light and power in- 
dustry Mr. Kellogg stated that contra- 
dictory trends featured the year 1936. 
From a short-term standpoint, he said, 
the rapid expansion of business has 
produced greater sales, larger reve- 
nues and a considerable increase in 
new income. “From a longer point 
of view, the power companies have 
been faced with the necessity of large- 
scale plans for the expansion of their 
plants, while at the same time they 
have been confronted with the uncer- 
tainties arising from the public utility 
holding company act.” 


Shares in business revival 


It was pointed out by Mr. Kellogg 
that the electric light and power in- 
dustry has shared fully in the revival 
of business activity, output during 
midsummer running some 18 per cent 
above the same 1935 period, although 
this was not maintained during the 
last quarter because of the sharp rise 
in industrial output during the corre- 
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sponding period of the previous year. 

“Production of electricity together 
with power purchased from other 
sources during 1936 may be estimated 
at 109,000,000,000 kw.-hr., an increase 
of 13.5 per cent over 1935 and 17 
per cent over the pre-depression peak 
reached in 1929,” Mr. Kellogg said. 
Because of the drought output of 
hydro-electric power showed little 
gain over the previous year, while 
production of electricity by fuels 
reached 69 billion kilowatt-hours, or 
23 per cent over 1935, he said. 

Mr. Kellogg pointed out that use of 
electricity for domestic service showed 
the usual annual growth and set a new 
high record in 1936, being 10 per cent 
above the previous year. The average 
annual use per consumer was 725 kw.- 
hr., as against 673 in 1935 and 500 in 
1929. He said that this increase was 
largely the result of the sale during 
the year of more than 2,000,000 elec- 
tric refrigerators and the large pur- 
chases of appliances of all kinds, 
notably washing machines, ranges and 
vacuum cleaners. 

The number of homes using elec- 
tricity was increased by some 675,000 
in 1936 as a result of the further ex- 
tension of lines and the return to 
separate homes of families which had 
“doubled up” during the depression, 
Mr. Kellogg said. 

“In 1936 some 20,000 miles of new 
country distribution lines were built 
by the utility companies, serving 
95.000 new rural customers,” he said. 
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“In addition to this, 60,000 rural cus- 
tomers were added to existing lines. 
Including 30,000 arising from a re- 
classification from residential to farm 
customers, about 110,000 new farms 
were added to the utility lines during 
the year, bringing the total of farms 
served at the end of the year in excess 
of 900,000.” 

During the year upward of 440,000 
kw., including 85,000 kw. at Boulder 
Dam and 82,500 kw. at the T.V.A.., 
were added to generating capacity. Of 
this some 200,000 kw. consisted of 
steam turbines. 

Mr. Kellogg stated that the most 
important development of the past few 
years has been the superimposed tur- 
bine, which by the great increase in 
useful heat range thus obtained enable 
existing stations to be brought up to 
over-all thermal efficiencies compar- 
able with the best modern practices. 

The average price of electricity for 
domestic service at the end of 1936 
was 4.74 cents a kilowatt-hour, as 
against 5.03 cents in 1935 and 6.33 
cents in 1929. 


Effect of rate cuts 


Revenues from consumers showed a 
much smaller rate of gain during the 
year than electric sales because of fur- 
ther rate cuts, Mr. Kellogg said. 
Revenues totaled $2,071,000,000 or 8 
per cent above 1935. Expenses in- 
creased 12 per cent, however. Net in- 
come available for dividends and 
surplus for the industry increased 
about $46,000,000, a gain of 11 per 
cent over 1935. 

It was pointed out by Mr. Kellogg 
that financial operations during the 
year aggregated $1,250,000,000, all of 
which, with the exception of $75. 
000,000, represented refunding. More 
than $275,000,000 was spent for new 
construction during the year by ‘he 
industry. 
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T.V.A. Predicts New Economic Era 
With Greater Use of Electricity 


Problem in region in future will be one to produce power to meet the 
demand and not find a demand for power — Annual report shows 
net investment in electricity at $7,391,649 and in flood control and 
navigation $81,345,549 — Receives $1,170,505 revenue 


The problem in the Tennessee Val- 
ley region in the future will not be 
one to find a demand for power, but 
to produce the power to meet the de- 
mand, the Tennessee Valley Authority 
predicted in its annual report sub- 
mitted to President Roosevelt and the 
Congress. Mass production and mass 
production of electricity may open a 
new economic era, the report stated. 

It was pointed out in the report that 
there is every indication that the mar- 
ket for power will continue to grow 
steadily. Substantiating its claims for 
a vast power market in the future, the 
T.V.A. cited the remarkable strides 
which private utilities have made in 
the past year in expanding their mar- 
kets and increasing the customers’ use 
of electricity. It was said that the in- 
crease of 19 per cent in power pro- 
duction by all agencies in the region 
between May, 1935, and May, 1936, is 
an indication of what may be expected 
in the future. 

“This conclusion, expressed in the 
last report to Congress, is confirmed 
by the findings of the National Power 


Survey of the Federal Power Commis- 
sion,” the report stated. “The power 
demands in the Tennessee Valley will 
soon exceed the existing dependable 
supply. The wisdom of power devel- 
opments planned for at T.V.A. dams 
now authorized and under construc- 
tion, and of the provision made for 
further installations when needed, 
seems amply demonstrated.” 

The annual report stated that during 
the year studies carried on by the 
T.V.A. staff in co-operation with the 
Federal Power Commission have con- 
firmed the following: 

1. There is a wide variation in the char- 
acter and needs of the various neighboring 
private utilities. For the next two or three 
years several of these utilities will be short 
of water and will need to purchase firm 
energy in the event that there is an ex- 
tended dry period. 

2. While none of the utilities studied is 
at the present moment in a precarious posi- 
tion with respect to meeting its market re- 
quirements, several will be pressed in the 
near future and will require additional 
capacity or energy or both. 

3. In several other cases, where there is 
no physical shortage of either firm energy 
or capacity, surplus power could be conven- 
iently and profitably purchased for the 





roof of the lodge at the entrance of Nela Park. 


General Electric Company 


HRISTMAS DISPLAY LIGHTING—A multiplane scene decorating the 


Lighted festooning, 


mounted behind the first two planes, lights the second and third planes 


in varying colors. 
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Floodlighting is also used 


replacement of power generated at some 
plants which are partly obsolete and are 
operated at relatively high cost. 


The report summed up by stating 
that “it has been clearly demonstrated 
that the development and sale of Ten- 
nessee River power, which is provided 
in the T.V.A. act, has cheapened retail 
prices for electricity in this area; that 
it has broadened the market to such 
an extent that privately owned utilities 
have been able to sell greatly increased 
quantities of power, and that it has 
brought social and economic benefits 
to the people of the region.” 

The report goes into detail concern- 
ing other activities of the T.V.A. in 
soil erosion, production of fertilizer, 
agriculture and other phases of the 
social program. 

The report shows that the T.V.A. 
for the fiscal year ended June 30, 
1936, received appropriations of $36,- 
000,000 and the total received up to 
that date was $111,000,000. Net in- 
vestment in electricity is listed at 
$4,263,611 for the year and $7,391,- 
649 to date. The total to date in 
navigation and flood control listed as 
the net investment in Wilson, Norris, 
Wheeler, Pickwick Landing, Hiwasse, 
Guntersville and Chickamauga dams 
and reservoirs, other dam _ projects, 
general program and general maps 
and map records is $81,345,549 to 


date, including $40,104,701 made 
during the 1935-36 fiscal year. 
T.V.A. reported total operating 


revenues of $1,170,505 for the fiscal 
year and net operating income of 
$584,783. Net income to reserve was 
$612,290 applicable for amortization, 
construction, interest and 
purposes. 


other 
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Utility Asks Rehearing 


Declaring that the Wisconsin Pub- 
lic Service Commission has no right 
to take electric facilities of a co- 
operative into consideration in decid- 
ing whether to authorize a_ public 
utility to extend its lines into an area, 
the Wisconsin Power & Light Com- 
pany has applied to the commission 
for rehearing on the commission’s 
order of December 3 denying the com- 
pany authority to extend its farm 
electric lines north of Richland Center 
nine miles to Gillingham to serve 23 
persons who signed contracts for serv- 
ice. The commission’s denial was 
based principally upon the presence 
of co-operative poles in the area pro- 
posed to be served by the company. 
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Fire Cripples Electricity Supply, 


Throwing Newark Into Darkness 


Damage to Essex generating plant of New Jersey utility estimated at 
$50,000—State Public Utility Commission to make investigation— 
Service restored by midnight after afternoon mishap 


A fire that started in the circuit 
breakers and switches of the switch- 
ing house of the Essex generating 
plant of the Public Service Gas & 
Electric Company of New Jersey at 
Point-no-Point, on the west bank of 
the Passaic River, threw the entire city 
of Newark, except three small dis- 
tricts, and parts of six neighboring 
communities into darkness _ last 
Monday. 

The fire, which caused damage es- 
timated at $50,000, started about 3.34 
p-m. when a short circuit set fire to 
the oil in the circuit breaker, sooting 
up the main busbar so that it could 
not be used without danger until it 
had been cleaned. The five generators 
were kept running, but the plant, like 
the city, was without light or power 
until 6 p.m., when power was brought 
in from the Rahway station. 

Office buildings as well as commer- 
cial and _ industrial establishments 
were without power and light when 
the current failed. Lamps, candles 
and other emergency lights were 
pressed into service. 


Investigate origin of fire 


In Newark, the northern part of the 
Forest Hill section, the Roseville sec- 
tion and parts of the Clinton Hill sec- 


tion were the only districts which had 
electric service. 

Officials of the company are inves- 
tigating the origin of the fire and the 
extent of the damage. For more than 
three hours the generator buses which 
convey the generated power from the 
plant to most of the fifteen substations 
in the area were inaccessible. Unable 
to use water, firemen pressed into 
service all available chemical appa- 
ratus to combat the fire. The heat 
became so intense, firemen said, that 
steel uprights supporting the switches 
literally became red hot. 

By 8 p.m. service was partially re- 
stored and an hour later the down- 
town business section had _ electric 
Service was then speedily re- 
stored in other sections and it was 
reported that after midnight operations 
were on a normal basis. 


power. 


Require auxiliary service 


Harry Bacharach, president of the 
State Public Utility Commission, 
stated that engineers of the commission 
had been directed to make a thorough 
investigation of the failure of the serv- 
ice. He added that the commission 
“will insist and see to it that the utility 
takes immediate precautions to pro- 
tect the lives and property of our citi- 





FLOATING SUBSTATION—Engineers of Arkansas Power & Light rigged 
this 1,500-kva., 110,000-volt “floating substation” to tap the company’s 
line where it crosses the Mississippi at Greenville to supply energy to 
three 600-kva. Bucyrus-Erie electric tower machines in building levees. 


112 (112) 





zens by requiring the furnishing of 
auxiliary service at all times, espe- 
cially in such highly populous centers 
as Newark.” 

Emmet Drew, secretary of the New 
Jersey commission, said that the fire 
and its consequences were without par- 
allel in New Jersey history. 

A similar protracted outage oc- 
curred on the New York City system 
last January 15 when parts of the 
Bronx and Manhattan were without 
electric service. In view of the funda- 
mentally different character of the two 
systems, it is believed that engineers 
will be eager to ascertain the causes 
of this second major interruption in 
the metropolitan district. 


T.V.A. Workers Get 


Increase in Salary 


Substantial pay raises for many 
employees of the T.V.A. went into 
effect January 1. Hourly wage em- 
ployees will receive a new scale agreed 
upon by negotiation between repre- 
sentatives of T.V.A. and of the work- 
ers. Salaried workers will be graded 
into three classes, unsatisfactory, sat- 
isfactory or very satisfactory. 

The first rating will result in dis- 
missal, demotion or transfer to a dif- 
ferent type of work. The second will 
bring a pay increase; the third a 
double pay increase. The size of the 
raises will be governed by the pres- 
ent salary scale. For those receiv- 
ing up to $1,260, it will be $150; to 
$1,800, $180; to $3,500, $300; to 
$5,600, $400; above $5,600, $500. All 
T.V.A. employees are eligible for the 
increase except the three directors, 
whose $10,000 salaries are fixed by 


law. 
* 


To Appeal to Higher Court 


The Appellate Division of the Su- 
preme Court in Brooklyn has granted 
the New York & Queens Electric Light 
& Power Company permission to ap- 
peal to the Court of Appeals, in Al- 
bany, from a recent decision of the 
Appellate Division. The decision in 
question denied the utility the right to 
call in preferred stock and issue new 
preferred which would be callable. 

Florence Ullman Breslav, who 
claimed that she owned five share of 
the stock, objected to the “arbitrary” 
offer by the company to repurchase 
the stock at what she termed an “in- 
adequate price.” 
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P.W.A. Power Plant Allotments 
Include $13,941,901 of Grants 


Secretary Ickes in annual report declares that fitst program is virtually 
completed, second at its peak, and third well launched—Allotments 
for non-federal power projects do not include ones now held up 


Allotments for non-federal projects 
for electric power purposes in 1936 
under Public Works Administration 
totaled $18,835,901, including $4,- 
894,000 loans and $13,941,901 grants. 
The estimated cost of these projects is 
$31,509,765 and _ includes electric 
plants, power-water, electric distribu- 
tion, light plants, power improvement 
and water-light. 

In his annual report for 1936 Ad- 
ministrator Harold L. Ickes stated the 
P.W.A. enters 1937 with its first pro- 
gram virtually completed, the second 
at its peak and the third well 
launched, with the benefit of earlier 
experience, re aching construction 
faster than either of its preceding pro- 
grams. The P.W.A. has allotted for 
3,078 utility projects, which include 
waterworks, sewer systems, disposal 
plants, power plants, etc., in addition 
to allotments for other public works. 

According to the tabulation of proj- 


mated to cost $12,805,609 include 
$2,954,000 loans and $5,528,199 
grants from the P.W.A. The power 
projects reported by Secretary Ickes, 
in his annual report, do not include 
the ones held up by court injunctions, 
numbering fifty-one and involving 
allotments of $50,089,891 loans and 
grants. 

Allotments for non-federal power 
projects are exceedingly small as com- 
pared with appropriations for other 
projects. Under the first P.W.A. pro- 
grams there were 3,747 non-federal 
projects at an estimated cost of 
$1,115,609,736. Under the second 
program there were 3,953 projects at 
an estimated cost of $818,943,335. 
The third program was made possible, 
for the most part, from the $300,000,- 
000 revolving funds and has involved 
P.W.A. grants of $120,180,358 and 
loans of $13,867,000. 


ties, Inc., of Bowling Green, Va., 
providing for co-operation in financ- 
ing the sale of electrical appliances. 


Edison Medal Award 
Given to Alex Dow 


The American Institute of Electrical 
Engineers has awarded the Edison 
Medal for 1936 to Dr. Alex Dow, 
president of the Detroit Edison Com- 
pany, “for outstanding leadership in 
the development of the central station 
industry and its service to the public.” 
The Edison medal is awarded an- 
nually for “meritorious achievement 
in electrical science and engineering” 
to an individual chosen by twenty-four 
members of the institute. It will be 
presented to Dr. Dow during the win- 
ter convention of the institute in New 
York City from January 25 to 29. 

Dr. Dow, born in Glasgow in 1862 
and naturalized in 1895, has been a 
pioneer in the engineering, rate mak- 
ing and general operations of the 
electric light and power industry. He 
supervised the design and construction 
of several generating stations of the 
Detroit Edison system, and is called 
the father of the so-called “big” steam 
boiler in the United States, having in- 

















l ects for electric power purposes loans E. H.F. A. Cl C stalled 2,350-horsepower boilers at a 
totaling $1,940,000 and grants of - it. F. A. Uloses Contract time when 600 and 750-horsepower 
e $8,083,777 have been made. The esti- Electric Home and Farm Author- units were commonly considered 
mated cost of these projects is $17,- ity has announced a contract has been large. He was the first to adopt the 
‘ 968,011. Power-water projects esti- closed with the Farmers’ Rural Utili- underfeed stoker for large installa- 
) 
D 
i 
e Non-federal power projects allotted in 1936 under E.R.A. 1935 supplemental and D.A. 1936 programs as of December 9, 1936 
, - — 
y Electric Plant Estimated 
Wetienated Grant Total Cost 
re ieaen ‘in tee Valley Co., Neb.......... 916,000 749,000 1,665,000 1,665,000 
4 ¥ 7 r . 7" - 
Bremen, Ind...........++ $8,100 $8,100 $18,050 | Washington, N. C....... = SS a 
Coffeyville, CO rere 90,000 90,000 200, 4 = ROR 1 » 9 
Penn cima gg aeaie item lane I Saisiisiaicsin $2,954,000 $5,528,199 $8,482,199 $12,805,609 
Herndon, Kans.......... 18,000 18,000 40,000 7 
" High Point, N. C......-- 2,595,000 2,595,000 5,766,750 a: een 
Imperial Valley, Cal..... $1,518,000 1,242,000 2'760,000 2,760,000 Morning Sun, Iowa...............-. $10,545 $10,545 $24,545 
d eS a. ee 364,000 299,500 663,500 663,500 Pageteeewes,” TORR. oo ck cc cccccsdacd’ 67,050 67,050 149,000 
Knoxville, Tenn......... 54,000 54,000 120,000 ——____ 
ht Lake Worth, Fla........ 18,000 18,000 40,000 a Baste caetks cadadidnavead $77,595 $77,505 $173,545 
Memphins, Tenn......... 3,092,000 3,092,000 6,872,000 
p- Myerstown, Pa.......... 68,715 68,715 152,700 Light Plant 
l Nelsonville, Ohio........ 36,000 36,000 81,818 = 
I. Newbern, ‘Temn.....-.... 33,000 26,000 59,000 «59000 pow wa: tee 
Mhio City, Ohio.......... 25,000 19,900 44.900 44.900 ar e 208 
ne Pierre, §. Dak.......... 16,200 16,200 36,000 E8888 Soe seestnneninins = Se Moo 
in Shelby, Ne Coeeeeccceees 132,300 132,300 = 294,000 Er Ene e S98 Sahn mtn setineteays _ — 
S. Norflok, Va.......-... 148,000 148,000 331,000 a ae 
to Romane fe 32'500 32'500 71607 ies bctradeektdsiassnniness $109,900 $109,900 $243,900 
Wellington, Kans........ 57.202 57,202 127,116 : : 
2W Winnemucca, Nev....... 54,360 54,360 120,800 | Power Improvement 
“on 5 eo eee A ae | Estimated 
A rr re es $1,940,000 $8,083,777 $10,023,777 $17,968,011 Grant Total Cost 
ho SEE Mie wtardaseecanctaones $21,105 $21,105 $46,900 
f Power-Water RE iiss an cede deghedadcdans 101,300 101,300 227,300 
0 Estimated | a ee eae, eae 
” ie iii — — | SOO iss hits civinccstean diene $122,405 $122,405 $274,200 
Columbus, Neb.......... $1,273,000 $1,041,000 $2,314.000 $2,314.000 | a 
= Iowa City, Iowa......... 29.2! 29.250) 65,000 | ater-Light 
‘ Lakeland, Fia........... 18,540 18.540 41,200 | Estimated 
ne Sta'e of ‘Nebraska....... 765,000 625.909 + 1,390.909 1.390.909 Grant Total Cost 
Seaitle, Wash........... 3,000,000 3,000,000 7,185,000 | Poplar Bluff, Mo................... $20,025 $20,025 $44,500 
= — —— 
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tions. He became president of Detroit 
Edison in 1913 after having served in 
various positions with the company 
and its predecessor. 


TVA Prepares Appeal 


on Injunction Decision 


A fight against the temporary in- 
junction, signed last week by Federal 
Judge John J. Gore in Knoxville, 
Tenn., limiting the expansion of the 
electric power activities of the Ten- 
nessee Valley Authority is being pre- 
pared, according to James L. Fly, 
T.V.A. solicitor. The injunction was 
granted nineteen operating utilities 
who sought to restrain the T.V.A. 
from further extending its power 
activities in subsidized “unfair” com- 
petition with them. 

Mr. Fly declared that “we are 
working on an appeal now and will 
prepare it as expeditiously as pos- 
sible.” He said that an appeal would 
be filed with the Federal Circuit 
Court of Appeals at Cincinnati. 

Under the injunction the T.V.A. 
can complete $3,158,932 worth of 
transmission lines and_ sub-stations 
now being built, but it is not allowed 
to serve customers not already using 
power generated by the T.V.A. Rural 
co-operatives served by the T.V.A. 
are permitted, under the injunction, 
to acquire additional customers if an 
extension of the main lines is not re- 
quired. The effect of the injunction is 
to “freeze” T.V:A. power activities to 
work already under way. It prevents 
the government power agency from 
further invasion of territories now 
served by private electric utilities. 


Niagara Falls Power 
License Is Protested 


Proponents of the St. Lawrence 
seaway-hydro-electric project have 
moved to gain a distinct advantage in 
the fight to obtain ratification of the 
pact in the next Congress. The New 
York State Power Authority filed last 
Saturday with the Federal Power 
Commission a protest against grant- 
ing a permanent license to Niagara 
Falls Power Company for diversion 
of additional waters from the Niagara 
River for power generation. 

The action of the New York State 
agency was seen as the first move by 
Roosevelt forces to suppress opposi- 
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tion to the ratification of the St. 
Lawrence treaty with Canada by pub- 
lic utility and private interests who 
are charged with influencing its defeat 
in Congress. President Roosevelt has 
always been a strong backer of the 
St. Lawrence project. Administration 
forces are now at work in rounding 
up sufficient votes to insure its passage. 

Frank P. Walsh, chairman of the 
Power Authority, charged that “pri- 
vate power interests” had blocked 
ratification of the treaty in 1933 and 
1934 and that those same “interests” 
had recently been seeking to form an 
alliance with private power interests 
in Quebec to prevent ratification on 
both sides of the border. 

In opposing the application of 
Niagara Falls Power for a permanent 
license to divert an additional 275 
cu.ft. of water a second around 
Niagara Falls for power purposes Mr. 
Walsh stated that “the gift of addi- 
tional diversion at Niagara Falls to 
private interests cannot be sanctioned 
without delaying the development of 
St. Lawrence power, seriously dimin- 
ishing its potential value in co-ordina- 
tion with other undeveloped water 
powers and strengthening the grip 
which this powerful combination of 
interconnected private corporations is 
attempting to retain upon the natural 
resources which rightfully belong to 
the people.” 

Mr. Walsh said that “2,500,000 hp. 
of cheap hydroelectric energy is at 
stake and with it the hope of the 
people of the northeastern section of 
the country that the vast potential 
value of this power will be reflected 
in the lowest possible rates to homes, 
farms and small undertakings instead 


eelings 





American Engineering Council—Annual 
meeting, Mayflower Hotel, Washington, 
D. C., January 14-16. Frederick M. 
Feiker, executive secretary, 744 Jackson 
Place, Washington, D. C. 


American Institute of Electrical Engi- 
neers—Winter convention, New York, 
N. Y., January 25-29. . H. Henline, 
national secretary, 33 West 39th Street, 
New York, N. Y. 

National Electrical Manufacturers Asso- 
ciation—Midwinter meeting, Waldorf- 
Astoria Hotel, New York, February 
14-18. W. J. Donald, managing direc- 
tor, 155 East 44th Street, New York. 





of in the monopoly profits of the 
power companies themselves and such 
giant industrial corporations as the 
Aluminum Company of America and 
E. I. du Pont de Nemours.” 
Objections to the fact that Niagara 
Falls Power Company has _ only 
seventy-three customers and that 
“these customers are securing all of 
the American share of Niagara power 
under contracts which are practically 
free from any effective governmental 
control or regulation,” was made by 


Mr. Walsh. 


North American Units 


Plan Major Additions 


Electricity had a more prominent 
role in American life during 1936 
than ever before, according to James 
F. Fogarty, president of North Ameri- 
can Company. “Its increased use, 
both in greater quantities and in new 
applications, reflected continued im- 
provement in general business,” he 
said. 

While final figures for subsidiaries 
of North American are not yet avail- 
able, Mr. Fogarty stated, it is esti- 
mated that their electric output for 
1936 was more than 10 per cent above 
the previous year. Aggregate sales to 
customers in the major classifications, 
residential, industrial and commercial, 
established new records for the pres- 
ent subsidiaries, he said. It was 
pointed out by Mr. Fogarty that resi- 
dential customers now total about 
1,020,000 for the four groups of sub- 
sidiaries, which operate in territories 
centering in Cleveland, Milwaukee, St. 
Louis and Washington, D. C. These 
customers, he said, used an average of 
more than 875 kilowatt-hours during 
1936 and the average price was ap- 
proximately 3.58 cents a_kilowatt- 
hour. 

Gross expenditures for additions to 
plants and systems of North American 
subsidiaries during 1936 totaled ap- 
proximately $16,000,000, compared 
with $14,800,000 during 1935. Con- 
struction expenditures for the past 
year were principally on account of 
transmission and distribution facili- 
ties. While generating facilities are 
ample for present requirements and 
for expected increases during 1937, 
Mr. Fogarty stated, major additions 
are now in progress in anticipation of 
continued increase in demand and «re 
scheduled for installation in 1938. 
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Output Registers Effect of Holiday 
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Electrical energy production during 
the week ended December 26 per- 
formed as is usual in the holiday week, 
by plunging 195,000,000 kw.-hr. from 
the preceeding week’s output to 2,080,- 
945,000 kw.-hr. The 
somewhat larger than last year, when 
it amounted to 155,000,000 kw.-hr., 
and evidently reflects the effect of in- 


recession was 


cluding Saturday morning in the holi- 
day period and thus making a long 


week-end. Compared with 1935 there 
Weekly Output, Millions of Kw.-Hr. 
1936 1935 1934 
Dec. 26..2,081 Dec. 28..1,847 Dec. 29..1,650 
Dec. 19..2,275 Dec. 21..2,002 Dec. 22..1,788 
Dec. 12..2,278 Dec. 14..1,983 Dec. 15..1,767 
Dec. 5..2,244 Dec. 7..1,970 Dec. 8..1,743 
Nov 28..2,134 Nov. 30..1,877 Dec. 1..1,684 
Nov. 21..2,196 Nov. 23..1,953 Nov. 24..1,705 
Nov. 14..2,170 Nov. 16..1,939 Nov. 17..1,691 


was, nevertheless, an increase of 12.7 
per cent, and of 27 per cent compared 
with 1929. 

The Edison Electric Institute, which 
reports these weekly figures, states that 
regional 
available. 


comparisons are not yet 
The usual table showing 
changes by geographical regions is 


therefore omitted. 





Power Projects Show 
Increase During Year 


Marked progress in the new activi- 
ties entrusted to the 
Commission by the was 
made during the past year, according 
to the annual report of the commis- 
sion. Increased activity in the vari- 
ous functions which have been per- 
formed for sixteen years was also re- 
ported. 

The commission reported that since 
120 a total of 1,402 applications for 
‘enses or preliminary permits for 
vater-power projects have been filed. 

1e total primary capacity of projects 
for which licenses had been granted 
o: for which applications were pend- 
ing on October 31 was approximately 


Federal Power 
Congress 


_ 





1,082,274 hp., with estimated ultimate 
installation of 12,325,913 hp. 

At the end of the fiscal year June 
30, 1936, there were under jurisdic- 
tion of the commission, requirmg ac- 
counting 118 
projects having an aggregate claimed 
or estimated cost of $674,945,545, a 
net increase over 1935 of $19,274,013. 
During the year there was collected 
from $584,122. The 
mission also collected $9,506 from the 
sale of other publications. 

The commission is now engaged in 


supervision, licensed 


licenses com- 


division of the country into regional 
districts for the voluntary intercon- 
nection of generating and transmis- 
sion facilities, action upon applica- 
tions for mergers and sales of utility 
properties, is exercising jurisdiction 


over security issues and supervising 
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rates and charges for electric energy 
transmitted lines in addi- 
tion to other duties as set forth in 
the Federal Power Act of 1935. One 
of the main features of the new pow- 
ers of regulation is the adoption of 
a uniform system of accounts for utili- 
ties. 


over state 


The commission has reorganized its 
staff and has established regional ofh- 
ces in five cities. 


Utility Offers Bond Issue 


A new issue of $1.042,800 of first 


mortgage, series A, 414 per cent sink- 


ing-fund bonds of the Edison Sault 
Electric Company was offered this 
week at 101% per cent and accrued 
interest. Proceeds will be used for 


refunding outstanding issues 
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Utility Wins Appeal 
Before State Court 


Order of the Missouri Public Serv- 
ice Commission directing the Empire 
District Electric Company of Joplin 
to restore $1,600,000 to its deprecia- 
tion reserve fund was overruled re- 
cently by the State Supreme Court, 
Judge William F. 
Frank wrote the opinion in the case, 
which was an appeal taken by the 
electric company from the Cole 
County Circuit Court, in which the 
order of the commission had been 
upheld. He declared the commission 
had no power to make a retroactive 
order. 

In an audit made by the commis- 
sion in 1935 it was disclosed 
that Empire District had transferred 
$1,600,000 from its depreciation re- 


division one. 
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Utility Securities Recede Slightly 
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Though losses were not of large proportions, high-grade utility bonds 
declined moderately in December. 
November, 106.3. Stock index stood at 37.3 for the last week in December 


“Electrical World” index, 106.1; 


serve fund to surplus and _ special 

surplus reserve accounts over a 

period of several years of operation. 
. 


Utilities File With S.E.C. 


The following have filed applica- 
tions with the S.E.C. for the registra- 
tion of securities: 

Pacific Gas & Electric Company, $35,000,- 
000 of first and refunding mortgage bonds, 
series 1, 3) per cent due June 1, 1936, 
issued. New York Stock Exchange. 

Consolidated Gas, Electric Light & Power 
Company of Baltimore, $23,000,000 of series 
N, 34% per cent first refunding mortgage 
sinking fund bonds, due December 1, 1971, 
issued. New York Curb Exchange. 

Registration statement has been filed by 
the Associated General Utilities Company, 
Jersey City, covering $5,000,000 of income 
debentures due in 1961 with interest cumu- 
lative at the rate of 4 per cent, subject to 
certain provisions of the indenture, and 
250,000 shares of no-par value common 
capital stock. 

Rochester Gas & Electric Corporation has 
filed a statement, covering $15,000,000 of 





general mortgage twenty-five-year 4 per cent 
bonds, series F, due September 1, 1960 
which had been sold privately, and $3,000, 
000 of general mortgage thirty-year 354 per 
cent bonds, series G, due September 1, 1966. 
New York Public Service Commission has 
authorized the Rochester Gas $3,000,000 


issue. 
® 


Philadelphia Electric 
To Refund Obligations 


Preparations for the issue and sale 
of $130,000,000 of first and refund- 
ing 3} per cent mortgage bonds to 
mature March 1, 1967, are under way 
by the Philadelphia Electric Com- 
pany following the filing of an ap- 
plication with the Public Service 
Commission of Pennsylvania. 

The utility proposes to use the pro- 
ceeds from the sale of the new bonds 
to refund its $1,670,000 sinking fund 
first mortgage 4s, due Oct. 1, 1967; 
$37,000,000 first mortgage sinking 
fund 5s, due October 1, 1966; $31.- 
600,000 first lien and refunding mort- 
gage 44s, due Nov. 1, 1967; $40,000,- 
000 first and refunding 4s, due Feb. 
1, 1971; $1,323,000 Suburban Gas 
Company first mortgage 5s, due April 
1. 1952; $18,000,000 of Suburban- 
Counties Gas & Electric Company first 
and refunding mortgage 44s, due May 
1, 1957. 

It is estimated that the refunding 
program will effect a gross saving of 
over $1,000,000 a year in interest 
charges. The new bonds will be mar- 
keted by a_ nation-wide syndicate 
headed by Morgan Stanley & Co., Inc. 

Philadelphia Electric Company is 
the principal subsidiary of United Gas 
Improvement Company. 

* 
Consolidated Edison Names 
Seven New Vice-Presidents 


At a meeting of the trustees of the 
Consolidated Edison Company held 
last week the seven vice-presidents of 
New York Edison Company, Inc., 
were elected vice-presidents of New 
York Edison and other officers of the 
electric and gas companies that are 
being merged were elected to posi- 
tions in the parent company. The 
new vice-presidents are: Robert B. 
Grove, Ralph H. Tapscott, A. H. 
Kehoe, Joseph F. Becker, E. F. Jefle, 
Philip Torchio and W. W. Erwin. 

Frederick W. Jesser, secretary of 
New York Edison, became senior 4: 
sistant secretary of Consolidated Fidi- 
son. E. J. Rodey, auditor of New 
York Edison, was made associate 
controller of Consolidated Edison 
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Lamp Sales Show Gain 
of 19% Over Old Peak 


Sales of incandescent lamps in the 
United States will total 880,000,000 
for the year, a preliminary report by 
John Liston of the General Electric 
Company indicates. This represents 
an increase of 19 per cent over the 
high total of 1935. 

The outstanding development of the 
year in lighting equipment was the 
introduction of two screens, or grids, 
within a new 1,000-watt lamp to col- 
lect much of the blackening formerly 
deposited on the bulb, according to 
Mr. Liston. More miles of highway 
were illuminated during 1936 than in 
the preceding five years, he said. 


Will Continue Broadcasts 


Because of the ready acceptance by 
utility customers of the first program 
of “Songs That Will Never Grow 
Old,” electrical transcriptions for 
radio broadcast, the Edison General 
Electric Appliance Company of Chi- 
cago has in production an entirely 
new group of recordings enabling 
customers to follow up on their first 
program. 


Stockholders Give Approval 
to Nash-Kelvinator Merger 


Merger of the Nash Motors Com- 
pany with the Kelvinator Corporation 
was approved last week by the stock- 
holders of both organizations. Charles 
W. Nash, chairman of the board of 
the Nash company, and also chair- 
man of the new company, issued the 
following statement: 

“The Nash division of the Nash- 
Kelvinator Corporation will continue 
to manufacture motor cars, while the 
Kelvinator division maintains its pro- 
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duction of refrigerators, diversified 
household appliances and other tem- 
perature engineering equipment. No 
change is contemplated at present in 
the personnel or policies of either 
division.” 

* 


Steam Apparatus Prices Up 


A price increase of 10 per cent on 
steam condensers and shell and tube 
heaters, effective January 18, is an- 
nounced by the Westinghouse Elec- 
tric & Manufacturing Company. 


Moloney in Larger Quarters 


Reflecting the increase in trans- 
former business is the announcement 
of E. A. Robertson, vice-president 
and district sales manager Moloney 
Electric Company, that the Chicago 
district office under his charge has 
been moved from 20 North Wacker 
Drive to 100 West Monroe Street. 
More business makes necessary more 
office space, says Mr. Robertson. 


Manufacturers Give 
Employees Bonuses 


Among the companies that paid 
bonuses to employees last week were 


the following electrical manufac- 
turers: 
Westinghouse Electric & Manufacturing 


distributed more than $600,000 on Decem- 
ber 23 to employees in all plants and of- 
fices of the company. Payments were based 
on length of service. This distribution was 
the closing feature of the company’s Golden 
Jubilee Year, marking the fiftieth anniver- 
sary of its founding. The announcement 
concerning the bonus was made at the com- 
pany’s offices, 150 Broadway, New York. 


Line Material Company, South Milwaukee, 
Wis., paid a cash bonus to its hourly em- 
ployees in all its plants. The bonus con- 
sists of amounts ranging from one-half 
day’s pay to two week’s pay, depending 
upon length of service. Approximately 600 
workers benefited. 

The W. N. Matthews Corporation paid 
$14 per share dividend on the outstanding 
preferred stock of the corporation to all 
preferred-stock holders of record as of De- 
cember 19. Claude L. Matthews, vice-pres- 
ident and treasurer, advises that during 
the year 1936 every employee of the corpo- 
ration received in salary or wage bonuses 
five weeks extra pay. 





SHOWROOM ON WHEELS—Over 13,000 miles through nineteen states 
and the District of Columbia in nine months this motorized display of 
electrical connectors has been shown to more than 200 utilities, railroads, 
contractors, etc., by Burndy Engineering Company, Inc., of New York. 
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Third Ohio Safety Highway 
In Operation Near Sandusky 


Ohio’s third lighted “safety educa- 
tional highway” is now in operation 
along a 1-mile section of Route 2 out- 
side Sandusky, and the Ohio State 
Safety Council has taken one more 
step toward its goal of 48 such high- 
ways in various parts of the state. 
Opened recently at formal dedication 
ceremonies sponsored by the Erie 
County Auto Club, it is similar to 


other illuminated sections recently 
put in operation near Canton and 
Dayton. 


A sodium safety lighting system is 
furnishing adequate visibility along 
this 1-mile stretch. Twenty-four 
10,000-lumen General Electric units 
have been installed. 


Weston Electric Earns 


73 Cents Class A Share 


Weston Electrical Instrument Corpo- 
ration and its domestic subsidiary re- 
ported for the first nine months of 
1936 a net profit of $161,885 after 
depreciation and federal income taxes. 
After dividend requirements on the 
$2 cumulative participating Class A 
stock, the profit was equivalent to 73 
cents each on 160,583 no-par shares of 
common stock. In the nine months to 
September 30, 1935, earnings of $154,- 


968 equaled 64 cents a common share. 


Electric Indicator Installed 


An electrically lighted wind indi- 
cator twenty-two feet long has been 
installed at the Lambert-St. Louis fly- 
ing field in St. Louis (Mo.) County. 
Arch W. League, chief dispatcher at 
the airport, declared that airplane 
pilots have reported that they could 
see the instrument from an altitude of 
15,000 feet and from any angle. The 
giant arrow is operated by an elec- 
trically driven geared motor and is 
faced on the upper side with a double 
row of neon tubing giving a greenish 
light. 





New York Metal Prices 
Dec. 22. 1936 Dec. 29, 1936 


Cents per sd a 

Pound Poun 
Copper electrolytic... ... 11.00* 11.625* 
Sauk don. 8S. & R. price. 6.00 6.00 
abl ncngie 12.75 13.25 
Nickel ingot............. 35.00 35.90 
iscccabecnseese 5.825 5.825 
eee 51.90 52.25 
Aluminum, 99 per cent.. 19—20 19—20 


* Delivered Connecticut Valley. 





118 (118) 


Field Reports on Business 


Stimulated by the greatest outpouring of dividends, bonuses and 
salary increases since the start of the depression, retail trade for 
the Christmas season just passed reached the highest total since 
1930. Electrical appliance sales were among the features, run- 


ning well ahead of last year. 


Reports from the field to the ELEc- 


TRICAL WORLD indicate that general business is highly optimistic, 
with hope running high for activity of even a greater pace than 


during the past few months. 


NEW ENGLAND 


New England buying during the past 
week was spotty. One nationally known 
manufacturer reported that the sales volume 
of last week reached a peak for the year; 
small motor sales lead at a rate about 15 
per cent over the closing month of 1935 
and an average increase reported through- 
out this area will be about 30 per cent as 
compared with last year. Small motors 
ranging from 1 to 10 hp. continue to be in 
demand for individual drive machines; 
switch and control apparatus sales are 
steady. 

Central station supplies are moving well. 
Line materials are less active in this area 
due to weather uncertainties, although some 
outside work is ahead, as in the case of a 
power line extension to mills within the 
district served by the Hudson (Mass.) 
Municipal Light and Power Department and 
service connections for the U. S. Housing 
Project known as Old Harbour Village, 
South Boston. Construction of New Towne 
Court, costing $2,270,000, consisting of 294 
apartments in which electric refrigeration 
and ranges will be used, is progressing. 

Miscellaneous electrical equipment sales 
cover a wide range and include mobile elec- 
trical instruments for hospital service 
amounting to about $3,500; installation of 
electrical appliances for counter service 
which will use 1,902 kw.; awards for re- 
pairs for turbo-alternator to the General 
Electric Company for $3,012 and for in- 
spection service for turbo-generator at 
$1,050 to the same company. 

Merchandising records for the past five 
years were broken during the past week. 
According to one prominent distributor 
radio sets returned to a prominent place 
among leading electrical equipment sales; 
household appliance sales went over the 
top with wide margins as compared with 
last year. 


CHICAGO 


Holiday interruptions slowed the tempo 
of business activity last week. With many 
organizations taking extended holidays and 
numerous industrial plants curtailing opera- 
tions for year-end inventory purposes, in- 
dices registered a sharp. decline. However, 
the flood of funds poured into the hands of 
wage earners and -steckholders resulted in 
the largest volume of buying since 1928. 
Retail sales in Chicago stores registered 
substantial gains over the previous month’s 
record and far surpassed last year. 

Reports from various fields indicate that, 
following the current normal decline, an 
early pick-up is anticipated. The opinion 
of many in authoritative positions is that 
activity on all fronts will increase at an 
even greater pace than during the last few 
months. Optimism abounds in all fields. 

The flood of orders for diversified elec- 
trical products seems undiminishing. Ap- 
pliance sales, with the added holiday buy- 
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ing, are exceptionally high. Wiring devices 
are in steady demand. Manufacturers of 
heavy apparatus report difficulty in filling 
orders, due to material shortages. Indica- 
tions are that the year-end reports will find 
lighting equipment sales the highest in six 
years. 


NEW YORK 


Seasonally adjusted indices of department 
store volumes for the month of December 
should reach another new high for the re- 
covery. Sales for the month will reflect an 
increase of 12 per cent or more over the 
1935 level. 

Electrical appliances during the holiday 
season sold well ahead of last year. Manu- 
facturers found themselves completely sold 
out of certain items, particularly those fall- 
ing in the electrical gift category, such as 
table appliances. 


PACIFIC COAST 


Two excellent weeks immediately preced- 
ing the holidays brought December business 
to a good level, and although it, like No- 
vember, reflects the maritime union strike, 
still there will apparently be no large over- 
stocks of seasonable merchandise, though 
some wholesalers are holding roughing-in 
material for large buildings delayed by non- 
arrival of construction steel. Government 
work is limited to small jobs, but there is 
close to $7,000,000 of P.W.A. projects in 
operation or scheduled for early work in 
northern California alone. There are $4.000,- 
000 of schools, including $700,000 not yet 
awarded. Bakersfield with $325,000 and 
San Francisco with $500,000, still pending, 
are the highspots. There are also $1,500,000 
of piers in the Bay district, including the 
Dollar Pier recently destroyed by fire and 
imperiling strikebound steamers. Bids for 
first units of Sacramento airport have just 
been received. California state buildings 
valued at $6,000,000 are budgeted for the 
next two years, including $1,000,000 for hos- 
pitals for immediate construction. 

Especially marked is the increase of elec- 
trical maintenance material for industrial 
plants, it being estimated that employment 
in such plants has increased 8 per cent over 
last year, with a 30 per cent payroll and 4 
20 per cent earning increase, as compared 
with increased percentages of 16, 18 and 2 
per cent, respectively, for the comparable 
heating and plumbing industry. 

Copper prices are jumping so rapidly as 
to have delayed regular price sheet issue 


and new rubber-covered prices in early 
January will probably reflect a 15 per cent 
increase instead of 6 per cent as orivinally 
estimated. New electrical equipme! for 
theaters covers twelve under construction, 
with about 50 undergoing electrical over 
hauling along the coast, this work »eing 


stimulated by desirability of inclusion inder 
1936 business. 
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YESTERDAY THIS WAS IMPOSSIBLE 


OU could not put a transformer in the 

middle of a busy factory floor with only 
a metal fence around it—yesterday. Today, 
you can, and save money in doing it. You 
need not build an expensive fireproof vault. 
You can save floor space. Long runs of second- 
ary copper are unnecessary, since the trans- 
former can be located adjacent to the load 
center. Voltage regulation is im- 
proved; over-all losses are decreased. 


Why, you may ask, can these savings 
be made today, when only yesterday 
they were thought impossible? Be- 
cause of Pyranol, the remarkable non- 
inflammable and nonexplosive liquid 
dielectric developed by General Elec- 


GENERAL 


YOU CANT BURN 


PYRANOL 


tric for cooling and insulating transformers. 
Because the National Electrical Code, recog- 
nizing Pyranol, permits Pyranol transformers 
to be installed indoors with many of the 
restrictions applying to oil-filled transformers 
removed. And, finally, because a Pyranol 
transformer installation will operate reliably, 
as evidenced by the record of more than 500 
of them—many installed for more 
than five years—all giving excellent 
service. 


You can obtain further information 
about Pyranol transformers by writ- 
ing for Bulletin GEA-2048, or by 
calling the nearest G-E sales office. 
General Electric, Schenectady, N. Y. 
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SIGNIFICANCE ? 
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It has often been said, sometimes disparagingly, that Americans are 
devoted to the idea of bigness and are prone to attach undue significance 


to statistics or achievements that are “tops” in their class. 


Nevertheless, in certain fields of human endeavor, the term “largest” 
is frequently a significant indicator both of high achievement and new 
value. For example, the progress in equipment design and manufactur- 
ing techniques that has made it possible to concentrate great steam-gener- 
ating capacity in single units represents real achievement. Such units 
have made possible substantial economies in space, investment and 
operating cost per unit of output. 

The problems involved in designing and building large steam-gener- 
ating units are of unusual magnitude and complexity. Few organizations 
have the experience, personnel §nd manufacturing facilities required for 
their satisfactory solution. 

The following résumé of the facts concerning such units indicates the 


position Combustion Engineering has attained in this class of work. 


Only six boilers have been installed throughout the world which 
have operated at rates of 1,000,000 or more Ib. of steam per hr. 
Four of these are complete CE Units. Combustion Engineering 
is now installing its fifth 1,000,000-lb. unit and has recently 
completed the installation of a unit designed to produce 900,000 
lb. per hr. | 


©) There are 35 boilers in the United States which have produced 
steam at rates of 500,000 or more lb. per hr. 22 of these are 
CE Boilers, most of which have CE furnace, firing and heat 
recovery equipment. Combustion Engineering now has on order 


eight additional units in this capacity class. 


Every CE installation is engineered and built to assure, as far as possible, 
the best economic results which can be justified for the particular condi- 
tions. An adequate line of boiler, fuel-burning and related equipment, 
modern manufacturing facilities and an exceptionally competent engineer- 
ins staff are combined to this end. Capacities of CE installations range 
tram 1000 to over a 1,000,000 Ib. of steam per hr. 














COMBUSTION ENGINEERING 
COMPANY. INC. 


200 MADISON AVENUE, NEW YORK 











Canada: Combustion Engineering Corporation, Ltd., Montreal 
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ENGINEERING IDEAS 





Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Model Tests for 
Swiss Hydro Plant 
The Thoune Electricity Works 


planned the addition of a Kaplan tur- 
bine to its existing two Francis tur- 
bines. Two problems needed to be 
solved: It was necessary to determine 
the maximum quantity of water the 
third turbine coula utilize, and then 
to determine whether the existing 
width of the canal was sufficient for 
this quantity. Since it was believed 
that these problems could be solved 
more easily by model tests than by 
calculations and theoretical considera- 
tions, the model of the works, shown 
diagrammatically in the illustration, 
was built by the Escher-Wyss labora- 
tories (Escher-Wyss News, April-June, 
1936, Zurich). 

Examinations were made of the con- 
ditions of flow under three operating 
conditions—with existing water quan- 


tities, with the proposed turbine utiliz- 
ing the same quantity of water as the 
two others, and with this turbine 
utilizing a greater quantity—with both 
the existing and the maximum width 
of the headrace, and with any pos- 
sible arrangements and alterations of 
the existing shapes of the piers at the 
intakes to the turbine chambers. To 
judge this flow better, it was attempted 
to obtain these conditions: 


1. At equal loading the water levels in 
the three turbine chambers should, as far 
as possible, be the same. 

2. The level of water at the inlet to the 
small industrial canal should correspond 
approximately to the continuation of the 
line showing the loss of head in the large 
head race. 

3. As far as possible, no back or eddy 
currents should be produced in the tur- 
bine chambers of behind the piers, espe- 
cially in the open sluices. 


A topographical survey of the sur- 
face of the water was also made, and 
the flow was/made visible at the sur- 
face, by means of floating particles 


and at the bed, by sawdust carried 
along by the current and by small 
flags immersed in the current. 


Electric Calorimeter 
Cuts Testing Time 


By J. L. DITZLER 


Air Conditioning Division, Westinghouse 
Electric & Manufacturing Company, 
East Springfield, Mass. 

When testing air-conditioning con- 
densing units many accurate readings 
must be obtained at various combina- 
tions of suction and discharge pres- 
sures. Therefore, in order for any 
system to be satisfactory it must be 
accurate, flexible and possess ease and 
speed of operation. An electric cal- 
orimeter developed by the Westing- 
house company to obtain performance 
data on air-conditioning condensing 
units meets all of these requirements. 
This calorimeter converts electrical 
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Model simulates plant problems 





Model consisted essentially of: (1) Headrace tank, serving to calm 
regulated flow of water delivered by centrifugal pump; (2) headrace, 
and (3) model trough, containing reproductions of turbine chambers, 
piers and inlet end of small industrial canal. Constructed on linear 
seaie of 1:25. Complete plant had length of 7 m. (nearly 23 ft.) ; 
of this, about 4 m., corresponding to 40 m. of headrace, were exactly 
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to scale, as also front part of power house and 16 m. of indus 
trial canal. Walls and containers of model of wood, and cement 
used for all portions which it was anticipated would not have 
to be altered. In model chambers, turbines were replaced by pipes, 
and regulating valves provided at outlets of chambers. (A repre 
sents model; B, layout of the plant.) 
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WHY YOUR LINEMEN WILL LIKE 
CON-NEC-TITES 




































Linemen aren’t troubled with nuts 
binding or cross threading on Kearney 
Con-Nec-Tites. That can’t happen 
because there’s a thread ‘‘lead pilot”’ 
on each leg of the bolt and full, uniform 
threads run clear to the end of the 
bolt. 


And when it comes to sturdy con- 
struction, as pioneers of solderless 
connectors, we’ve found, in our re- 
search, the proper material to give 
strength plus electrical efficiency. 


Yet, there’s another feature—the 
patented full-round washer. It dis- 
tributes the load on the nut and 
produces full pressure between the 
conductors. 


It has been these features, coupled 
with others, that have gained the 
approval of linemen everywhere and 
have, no doubt, been a major factor in 
making Kearney the world’s largest 
producer of solderless connectors. 


@ With?5 standard Kearney 


Con-Nec-Tites available, 


you can handle just about 


JAMES R. KEARNEY CORPORATION 


DESIGNERS AND MANUFACTURERS OF OVERHEAD AND UNDERGROUND 
UTILITY EQUIPMENT 


4224-42 CLAYTON AVE. 
ST. LOUIS, MO. 


any connection you wish 
to make. Note the use of 
Con-Nec-Tites on this 
Kearney Trip-O-Link 


installation. 


CANADIAN PLANT 
TORONTO 
e CANADA 


Solderiess Con-Nec-Tites; Lap-Tite Connectors; Trip Out Fuse Switches, Trip-0- 
Link Fuse Switches, Dual Trip Out Switches, Trip-Saver Fuse Switches; One and 
Two-Insulator Fuse and Disconnect Switches, Porcelain Housed Tripomatic Fuse 
Cutouts, Double Duty Cutouts; Pole Top and Quick-Break Gang Operated Switches; 
Porcelain Housed Disconnect Switch; Screw Anchors, Expansion Anchors; Guy 
Wire Clips and Strand Bands; Economy Cable Clamps; Dead-End Service Clamps; 
V-Groove Service Clamps; Fuses, Fuse Link Boxes, Fuse Pullers; Hitemeters; “J” 
Hooks; Conduit Straps; Pole Stubbing Seats; ABC Sleeves; ABC Sleeve Machines; 
Cable Ring Saddles; Fit-Rite Wire Holders; Sleeve Twisters; Underground Boxes; 
Ground Wire Clips; Ground Red Con-Nec-Tites; Ground Clamp-Tites; Ground- 
ng Cable; Secondary Fuse Holders; Telephone Drop Wire Ties; Hi-Line Tools 


Se or BETTER CONSTRUCTION & MAINTENANCE 


Guy Guards. 
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Equipment for testing air conditioning 
condensing units cuts test time 


The refrigerant coil is electrically insulated 
from the rest of the system. Power fed to 
the heating element is measured by means 
of an ordinary wattmeter, using a current 
transformer to bring the current within the 
capacity of the meter. This wattmeter can 
also be calibrated in B.t.u's. per hour if so 
desired. 

The heating coil is calibrated for heat loss, 
or gain, with varying temperature differences 
between the coil and the air. Wattmeter 
readings are corrected for heat loss or gains, 
but this correction is not allowed to exceed 
3 per cent of the wattmeter reading. 


energy into heat, by using the copper 
refrigerant-carrying tubing as the heat- 
ing element, power being obtained 
from a 220-volt a. c. supply. Energy 
supplied is varied by regulating the 
voltage applied to the heating element. 
This control is obtained by using a 
voltage regulator which varies the vol- 
tage from 0 to 440 volts. 
the 
through a transformer having a vol- 
tage ratio of 440 to 13.75. The heat- 
ing element consists of about 60 ft. of 


Power is 


supplied _ to heating element 


| 3-in. copper tubing, which also serves 
as the expansion coil for the refriger- 
ant. This 
contact between the refrigerant and 


construction gives direct 
the element supplying the heat. 
Refrigerant supply is controlled by 
means of a hand-expansion valve, 
which allows free control of the suc- 
tion pressure. By increasing or de- 
creasing the voltage supplied to the 
the coils 
can be increased or decreased at will. 


transformer the current in 


In this manner any degree of super- 
heat can be obtained. 

Two such coils are used in order 
to obtain the maximum rating of the 
condensing units being tested. Each 
coil is a separate unit itself and when 
capacity readings in the lower ranges 
are taken one coil may be entirely iso- 
lated from the system by means of a 
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is supplied 
through two 75-kva. transformers and 
ratings as high as 40 tons can be ob- 
tained. 


set of valves. Power 


Line Ground Wires 
Shield Substation 


By B. VAN NESS, Jr. 

Electrical Engineer 

Pennsylvania Water & Power 
Baltimore, Md. 


Company 


Importance of Conestoga  substa- 
tion of the Pennsylvania Water & 
Power Company as a link between the 
Safe Harbor hydro-electric develop- 
ment and a four-circuit, 132-kv. steel 
tower transmission line supplying 
single-phase power to the Pennsyl- 
vania Railroad substation at Perry- 
ville, Md., led to use of a unique 
shielding scheme to protect the station 
from direct lightning strokes. This 
scheme involved extension of the trans- 
mission ground wires 90 ft. above the 
station to form a protective “blanket” 
that would divert direct strokes from 
the substation equipment. 

Since line air-break switches at 
Conestoga may be called upon to 
interrupt the charging current of 100 
miles of 132-kv., single-phase trans- 
mission line, they have been placed 
at the top of the substation struc- 
ture, with phases of each circuit 
separated 24 ft. and those of adjacent 
circuits spaced 27 ft. Exposed loca- 
tion of the arcing horns of these 
would have made them a 
vulnerable target for lightning strokes 
without shielding. It 


switches 


was therefore 


considered a design requirement that 
line lightning protection be contin- 
ued from the first tower into and 
over the station. 

Protective ground wires could not 
be terminated satisfactorily on steel 
above or between the switches with- 
out reducing arc clearances. For- 
tunately the station is located in a 
deep narrow valley and it was found 
possible to stretch the ground wires 
across this valley above the substa- 
tion from the first transmission 
tower to H-beams set in the opposite 
hill. The protective ground wires 
are tied together at the bases of the 
H-bedms and are connected by buried 
No. 4/0 copper cable to the substation 
and power houses ounds. The re- 
sulting ground sysfem is of high 
capacity with a esistance of some- 
what less than 033% ohm. 

It is expected that rod gaps can be 
set at sufficiently low values to pro- 
tect equipment without at the same 
time causing outages from gap flash- 
overs. Lightning arresters have, there- 
fore, been omitted from the initial 
installation and the protective gap 
settings have been reduced to 291, 
in. from the 41 in. value which is 
the co-ordination level of transformer 
and major high-voltage insulation 
in this switchyard. 

This installation has passed through 
one lightning season without 
flashovers of line, protective gaps or 
substation insulation despite the fact 
that surge crest indicators have re- 
corded a number of lightning hits 






any 


on line ground wire system. 





Ground wires stretched across narrow valley shield 
Conestoga substation from lightning 
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ABOUT PEOPLE 











R. W. McClure New President 
of Oklahoma Power & Water 


R. W. McClure, for the past eight 
years vice-president in charge of 
operations of the Southwestern Light 
& Power Company, Chickasha, Okla., 
has been elected president of the Ok- 





. 7 


lahoma Power & Water Company with 
offices in Sand Springs. A native of 
St. Louis, Mo., and a graduate of the 
University of Missouri, Mr. McClure 
entered the public utility field in 1921 
with the Lawton Gas & Electric Com- 
pany of Lawton, Okla., predecessor 
company of the Southwestern Light & 
Power Company. He served in various 
capacities until his appointment to a 
vice-presidency. 





> J. E. M. MircuHeti has been ap- 
pointed general sales manager of the 
Jeffery-Dewitt Insulator 


Kenova. West Va. 


Company, 


> W. H. SickINGER has been appointed 
by the Crown Stove Works, Chicago, 
newcomer in the electric range busi- 
ness, to supervise the development and 
sale of the new product. Mr. Sick- 
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inger has been identified with the sale 
of electric cookery appliances, large 
and small, for more than fifteen years. 


General Electric Elects 
Commercial Vice-Presidents 


Five new commercial vice-presidents 
have been elected by the board of 
directors of the General Electric Com- 
pany, it has been announced by Presi- 
dent Gerard Swope. They are: M. O. 
Troy, Schenectady, manager of the 
central station department; L. T. 
Blaisdell of Dallas, southwestern dis- 
trict manager; E. H. Ginn of Atlanta, 
southeastern district manager; A. L. 
Jones of Denver, Rocky Mountain dis- 
trict manager, and T. S. Knight of 
Boston, New England district manager. 





K. H. Gorham, 
“Electricity on the Farm”; W. E. 


Left to right: 
Welsh, Pennsylvania Power & 
Light, and R. G. Harvey, Syracuse 
Lighting, took time out to face 
the camera. They were attending 
the sessions of the Northeastern 


Power Sales Conference, sponsored 
by General Electric 
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James F. Lincoln, president of the 
Lincoln’ Electric Company, in 
whose honor his company has 
named its newly created founda- 
tion to encourage scientific de- 
velopment of are welding 
a 


> Wits H. Carrier, chairman of the 
board of the Carrier Corporation and 
a past-president of the American So- 
ciety of Heating and Ventilating En- 
gineers, has been voted an honorary 
member of the Japanese Association 
of Refrigeration, according to a cable- 
gram received from Dr. Masao 
Kamo, professor of mechanical engi- 
neering of the Imperial University, 
Tokyo, and president of the Japanese 
association. 


PH. E. D’Anprape has been ap- 
pointed manager of the lighting bu- 
reau of the Brooklyn Edison Com- 
pany, according to an announcement 
by Charles L. Harold, general sales 
agent of the company. The appoint: 
ment of S. M. Pratt as assistant man- 
ager is also announced. For the past 
few months Mr. D’Andrade has been 
director of the Edison Wonder House. 
He joined Brooklyn Edison nearly 
twelve years ago after serving in the 
illuminating engineering bureau of 
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the Westinghouse Lamp Company. 
He has been active in the affairs of 
the Illuminating Engineering Society, 
having served on several national 
committees and two years ago as 
chairman of the New York section. 


New England Power 
Personnel Changes 


John B. Mahoney, superintendent 
of the western division of the New 
England Power Company system for 
the past 24 years, has been trans- 
ferred to the Boston staff of the New 
England Power Association. Henry 
A. Suprenant, assistant superintendent 
of the western division, succeeds Mr. 
Mahoney as_ superintendent. Mr. 
Suprenant’s successor will be Harry 
L. Hurd, western division technical 
assistant. Philip W. Rancourt has 
been made superintendent of hydro 
and mechanical maintenance for the 
western division. He has been with 
the system 24 years. 


> H. B. Day, formerly a power sales 
engineer for the Metropolitan Edison 
Company, Reading, Pa., now is an in- 
dustrial power engineer for the Penn- 
sylvania Power & Light Company, Al- 
lentown, Pa. 


> V. R. Parrack, formerly assistant 
electrical engineer Tennessee Valley 
Authority, Knoxville, now is employed 
by the North Carolina Power & Light 
Company, Raleigh. 


OBITUARY 


C. Elmer Smith 


C. Elmer Smith, president of the 
S. Morgan Smith Company of York, 
Pa., manufacturer of hydraulic tur- 
bines, died December 20 at his home 
near York, in his seventy-fourth year. 

In his early youth he worked for a 
time on surveying parties locating the 
Oregon Short Line Railroad in Mon- 
tana and Idaho and then returned to 
York, his native city, to become con- 
nected with the S. Morgan Smith 
Company. He was president of this 
company from the time of the death 
of his father, S. Morgan Smith, the 
founder of the company, in 1904, to 
the present time. He was identified 
with several early hydro-electric 
plants, but his most important con- 
nections were with the early plants in 
Georgia. When the Georgia Railway 
& Power Company was organized he 
became a director and member of the 
finance committee of that company, 
remaining until 1929, when it was 
consolidated with other companies in 
Georgia into the present 
Power Company. 


Georgia 


He also served as a director of the 
Southeastern Power & Light Company 
from 1925 until 1929, when that com- 
pany was merged into the Common- 
wealth & Southern Corporation. 

= 
PW. S. Watiace, for many years 
illuminating engineer of Charles H. 
Tenney & Company, Boston, and re- 
cently district lighting engineer for 
the New England Power Service Cor- 





ENTR’ACTE AT SALES CONFERENCE—Group in the foreground includes, 
left to right: A. F. Perry and L. A. Smith of the Orange & Rockland 
Electric Company, H. I. Sanctuary (half hidden) of Central Gas & 
Electric and Sherman Sharples of Rockland Light & Power 
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poration with headquarters at Lowell, 
Mass., died suddenly at the Somer- 
ville, Mass., Hospital on December 1. 
He was born in Philadelphia in 1897 
and was educated at the University 
of Virginia. 


> JoHN JENKINSON, superintendent of 
the meter department of the British 
Columbia Electric Railway Company, 
Vancouver, for the past 37 years, died 
recently. 


> RICHARD DARLINGTON, SrR., formerly 
assistant superintendent of mechanical 
construction for the New York Edison 
Company and an associate of the late 
Thomas A. Edison, died December 22 
at his home in Elizabeth, N. J., of a 
cerebral hemorrhage. He was 70 years 


old. 


> Dr. Georce ForBes, pioneer in 
electrical engineering, who was promi- 
nently identified with the harnessing 
of Niagara Falls for the production 
and distribution of electric power, 
died at Worthing, Sussex, England, 
on October 23. He was 87 years of 
age. When in 1890 the International 
Niagara Commission, under the chair- 
manship of Lord Kelvin, invited 
plans, Dr. Forbes submitted a scheme 
for the use of alternating current. Al- 
though the commission favored direct 
current, it awarded him a premium 
and appointed him one of its con- 
sulting engineers. Dr. Forbes also 
achieved distinction as an author and 
ar inventor. 


> Davip H. KELLy, manager of Allis- 
Chalmers Manufacturing Company’s 
district office at Philadelphia, died at 
his home in Penn Valley, Pa., Decem- 
ber 7. He was born at Steubenville, 
Ohio, on July 2, 1883. Mr. Kelly 
entered the employ of the Bullock 
Electric Manufacturing Company at 
Norwood, Ohio, about the time that 
company became part of the Allis- 
Chalmers Company. He served re- 
spectively as sales engineer in the 
company’s Cincinnati, Philadelphia 
and Washington district offices and at 
the conclusion of the World War was 
transferred to the New York office. 
In July, 1920, Mr. Kelly was ap- 
pointed to the position he occupied at 
the time of his death. He was senior 
vice-president of the Engineers Club 
of Philadelphia, past-chairman of the 
Philadelphia section of the American 
Institute of Electrical Engineers and 
a member of the board of governers 
of the Electrical Association of Phil- 
adelphia. 
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. Automatic readjustment prom Steam How- 
flix Flow Boilec Meter... completes Railey SG, yitem 


to in4u'ce continucus test results in daily operation 









@ Complete combustion control with automatic burning equipment, or when you revamp existing 
I 5 equi} ) I - 
readjustment of Fuel—Air Ratio from Steam Flow- equipment, you go a long way toward realizing 
J {Ulf ; - s , - 
Air Flow is the universal choice of both central power profits; but you can never be sure of these 
station and industrial power engineers alike. benefits unless the modernization program in- 
a . . . > > . > hd > Vy 2 > tT " b. _ 
This system not only maintains steam pressure, cludes mete ring equipment and COMPLETE Com 
furnace draft and load distribution among boilers bustion Control. 
but it also automatically readjusts the fuel or air Write for Bulletin No. 102 describing Complete 
, J ~ } 


to maintain maximum combustion economy. Con- Combustion Control. 


stant automatic control of these factors results in BAILEY METER COMPANY 
safe, economical and consistent boiler operation. 1060 IVANHOE ROAD e CLEVELAND, OHIO 
When you purchase new boilers and modern fuel Bailey Meter Company Limited, Montreal, Canada 
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ABOVE—Bailey Meter Control installed on 60,000 lb. per hour , : Bailey Meter Control 
capacity boiler at Oldbury Electro-Chemical Co., Niagara Falls, N_Y. installed on 1,328 h.p. 


: Se > 
CIRCLE—At Hiram Walker & Sons, Inc., Peoria, Illinois, this Bailey - > honda wei 
Meter Control Panel automatically operates two 1,380 h. p. Boilers, sia alata 
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AVAILABLE 





Insulator Tester 


A portable outfit is available for the live- 
line testing of porcelain disk or pin-type 
insulators. It consists of a high-resistance 
Bakelite test stick in three sections, a 





“Hipot;” for operating voltages from 
11 to 132 kv, and higher. Roller-Smith 
Co., New York, N. Y. 


handle section carrying one end of the con- 
necting cable, an indicating instrument 
mounted on a_ ground prod, connecting 
cable, connectors and carrying case. The 
test stick is assembled and the free end of 
the cable plugged into the indicating instru- 
ment, the ground prod being shoved into the 
ground. After a preliminary adjustment of 
the meter is made the metal collar between 
each insulator is touched, giving a gradient 
of the line to ground voltage. 


Time Switches 


Two models of synchronous-motor time 
switches are offered which, it is claimed, 
will control almost any type of a.c. circuit 
operated on a predetermined time basis. 


TYPE SW 
Sauter, Models SY and SW: both 
offered in 4 or 30 amp. capacity, for 


plain or astrono- 


110 or 220 volts a.c.; 
y. Cramer Co., New 


mic dials. R. 
 £ 


York, N. 
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One model has an all-metal housing. The 
other, designed for mounting in a standard 
meter socket, is most frequently used for 
off-peak water heating and two-rate meter- 
ing control, although it is equally suited 
for any type of installation where the metal 
housing is used, say the makers. Vernier 
time adjustments permit the switches to 
be set within one-half minute. 


Starters 


New magnetic starters and contactors em- 
ploy self-cleaning, self-aligning “wiping” 
contact action and have all parts assembled 
on a non-carbonizing, heavy, brack-glazed 
porcelain base. Complete mechanism of 





Type 
or polyphase motors. 
Manufacturing Co., Plainville, Conn. 


“CM”; for 1% to 25-hp., single 


Trumbull Electric 


both devices, it is claimed, is entirely re- 
movable for wiring by loosening three screws, 
being mounted on a steel backplate. Relay 
heaters, 4 to 80 amp., are interchangeable 
one with another on all sizes. 


Switches 


New 3600 line; obtainable for single 
or banking installations. with or with- 
out branch circuits. Wadsworth Elec- 
tric Manufacturing Co., Covington, Ky. 


Designed as service entrance equipment, 
new “door-operated” safety switches are an- 
nounced. Opening the door, which is hinged 
to the bottom of the cabinet, places the 
switch in “off’ position; closing it, places 
the switch in “on” position. Main porce- 
lain switch and fuse block, with all wiring 
terminals on face, is rigidly installed in cab. 
inet and shielded by bakelite-lined steel dead 
front. Switch blades are angle-formed of 
wide, heavy-gage copper, seated on porcelain 
base securely attached to inside of door. 
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Circuit Breakers 


Recently announced solenoid-operated oil 
circuit breakers, for indoor service, consist 
of a rectangular top supporting the moist- 
ure-proof, micarta bushings, operating levers 








Type F-122; rated at 25,000 kva.; for 
service up to 600 amp., 7,500 volts and 
800 amp., 2,500 volts; two- and three- 
pole, single-throw. Westinghouse Elec- 
ric & Manufacturing Co., East Pitts- 
burgh, Pa. 


and a welded tank. Operating levers are 
installed within the breaker chamber to re- 
move them from the vicinity of live contact 
terminals, thus increasing the electrical 
clearance to grounded parts outside the 
breaker. Both manually and electrically 
operated breakers are available and may be 
arranged fur various mountings. “De-ion” 
interrupters are also featured. 


Cable Junction Box 


Oil fuse cutouts are mounted directly on 
this subway cable box. A three-conductor 
main cable may be carried straight through, 
with the conductors solidly connected to the 
busbars. Branch connections are tapped off 





Unit uses Type FC oil fuse cutouts, 
rated at 5,000 volts, 200 amp. maxi 
mum. G & W Electric Specialty Co., 


Chicago, Ill. 
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Paper Insulated 


CABLES 


Roebling “Compack” Type H Im- 
pregnated-Paper-Insulated Lead 
Encased Cables with graded insula- 
tion are made in single and multiple 
conductor constructions. Lower 
voltages cables are unshielded. 





All these cables meet the design, 
manufacturing, test and guarantee 
requirements of the High Tension 
Cable Committee of the Association 
of Edison Illuminating Companies 
specifications prepared in consulta- 
tion with the Insulated Power Cable 
Engineers Association. 


Cn EEO EY 


We invite yourinquiry onthiscable | Pe 
or any of the other types listed. frre 
JOHN A. ROEBLING’S SONS CO. 
Trenton, N. J. Branches in Principal Cities 


This is the latest design unit for filtering, debumidi« 
fying and degasifying cable oil—one of i2"y opera- 
tions to assure maximum quality and uniformity 
of Roebling impregnated-paper-insulated Cables. 


4s, 


OVER 60 OTHER TYPES 


SSSR ae Power Cables: Paper; Cambric; and 40% Performance; 35% and 
Rubber » Parkway Cable » Tree 40% Performite; Plain Rubber 60' 

Wire » Service Cables » Station Sheath Power Cable and 40°, or 
Cables » Rubber Covered Control 60% Sheath Flexible Cords » 
Cables » Rubber Covered Wires and Weatherproof Wires and Cables » 
Cables: Code; Intermediate; 30% And many other wires and cables. 





ONLY A FINE PRODUCT MAY BEAR THE NAME ROEBLING 
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the busbars and connected through the cut- 
outs. Six separate wiping sleeves on the 
bottom side of the box aid in making con- 
nections to a delta-connected bank of 
transformers. 


Switches 


Two sizes have been added to the com- 
pany’s line of “Fuse-Puller” switches, for 


Type “H"; available in 30 and 100 amp. 
sizes Trumbull Electric Manufactur- 
ing Co., Plainville, Conn. 


and 
sup- 
fuse 
type 


use in connection with main, range 
branch circuit service. They can be 
plied with from two to eight plug 
branch circuits in flush or surface 
boxes. 


Trailers 


Two new trailers have been announced 
that are light, two-wheel units, sturdily con- 
structed and designed for use with 4-ton 
trucks equipped with pick-up, installation or 


r 


Type A-2, 
rated at 
axle, 
tires. 
Wis 


rated at 1,500 lb.; Type B-2, 
2,000 lb.; chrome nickel steel 
bearings, standard pneumatic 
Highway Trailer Co., Edgerton, 


service bodies. Each end of the platform 
of the trailers is provided with chains and 
chain tighteners for handling the occasional 
small load of poles. Removable racks with 
deep lower panels are standard equipment. 


Are Welder 


“Wonder Arc"; capacities from 125 to 
600 amp.; for 220 volts, 60 cycles, 
single-phase a.c. Miller Electric Manu- 
facturing Co., Appleton, Wis. 


A newly designed portable a.c. arc welder 
is of a special transformer type with a high 
power factor, having reactance control, static 
high-frequency arc and sheet metal at- 
tachment that makes possible the welding of 
light-weight metals according to the manu- 
facturer. They are said to be safe to oper- 
ate, since there are no electrical connections 
between the power input and the welding 
leads, and since they are not of the auto- 
transformer type they may be used to weld 
on grounded systems. 
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Ammeters 


Dual Range Clip-on; available in four 
low-range, three high-range combina- 
tions Ferranti Electric, Inc., New 
York, N 4 


Recent additions to this company’s line of 
Clip-on ammeters make possible the measure- 
ment of currents from 1/5 to 1,000 amp. 
without shutting down equipment or open- 
ing the circuit. Features of the earlier 
models have been retained. 


Carrier-Current Controller 


This new low-frequency carrier-current 
control is designed to regulate, on a single 
carrier frequency, both an all-night and a 
part-night street lamp in the same standard. 


Model 4SCS5J1;for mounting in base 
ff lamp standard. General Electric Co., 
Schenectady, N. Y 


It is said also to be suitable for remote- 
control applications where it is desired to 
turn on two devices at the same time but 
turn off one before the other. Controller is 
self-synchronized; whenever a 30-second “all 
off” impulse is transmitted contacts of both 
loads reset to their normal positions, regard- 
less of their positions at the start of the 
impulse. 


Grounding Connector 


New connector of non-corrosive copper 
alloys has been announced for use in joining 
a ground lead to a driven rod or pipe. Its 
construction permits it to be slipped over 
the top of the rod as a one-piece assembly. 
or, in case the rod or pipe has been splayed 
from driving, it may be disassembled and 
slipped around the conductors. It is in- 


























Groundem, Type GH. Burndy 
neering Co., Inc., New York, N. 


Engi- 
z. 
stalled with a wrench and made in three 
sizes, each of which will take a range of rod 
and wire diameters. 

Non-corrosive copper alloys are used to 
make the connector resistant to underground 
conditions. 


Cable Terminator 


Equipped at the lower end with a stand- 
ard wiping sleeve and at the top with an 
expansion type stud, this single-conductor 
cable terminator is for use on an oil pres- 
sure cable. Expansion member is an oil- 
tight bronze bellows securely gasketed to 
the external parts and permits free ex- 
pansion and contraction of the cable under 


: 


Terminator pictured on left, details of 
construction on right. Delta-Star Elec- 
tric Co., Chicago, Ill. 


all weather and load conditions. Gas relief 
plug is also provided. Terminators can be 
furnished complete with internal barriers 
and stress cones to suit any style of cable, 
manufacturer states. 


Boiler Controls 


Recently announced pressure and tempera- 
ture controls are available for use as limit 
switches (close low, open high) or operat- 
ing controls on steam, hot water or vapor 
systems, or for unit heater and water circu- 
lator applications (close high, open low). 
They incorporate new “Magneseal” contact 


“Series 400;’" rated to include % hp 
110-220 volts a.c., and for 10 amp., 11 
volts a.c., non-inductive, or 5 amp.. 22! 
volts a.c., non-inductive service. Penn 
Electric Switch Co., Des Moines, Iowa 


structures, a completely inclosed, dust- and 
tamper-proof, snap-acting, permanent-magnet 
type contact unit, said to eliminate all 
internal wiring and pigtails. De luxe 
models have adjustable range and _differ- 
ential, calibrated scale showing both set- 
tings; standard models have outside adjust: 
able range, but fixed differential, no cali- 
brated scale. 
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*& WILLKIE SEES T.V.A. AS VITAL ISSUE 
* ASSOCIATED GAS INCREASES BUDGET 
* BONNEVILLE LEGISLATION PROPOSED 
* ONTARIO PLANS NEW DEVELOPMENT 








IN EVER-WIDENING CIRCLES 


I IKE a stone dropped into quiet waters, every new 


use for electrical service develops its ever-widen- 
ing circle of influence. It projects its effect to every 
corner of the country, and it always results in a grow- 
ing market for electric power — more load and more 


revenue for every power company. 


For many years, General Electric has been developing 
new uses and improved applications for electric power. 
Here are a few examples: The high-speed Calrod range 
unit and the hermetically sealed refrigerator that have 
not only accelerated the demand for electricity in the 
home, but have by themselves in six years added 
more than a billion kilowatt-hours to power-company 
lines. G-E developments of high-power vacuum tubes 
made possible radio broadcasting with its resultant 


demand for millions of radio receivers. 


Resistance welding and a hundred applications of 
electric heat in industry have, in G-E equipment alone, 
added nearly a billion kilowatt-hours since 1929. And 
we ask you to make your own estimate of the value 
to you of the many G-E developments in lamps and 
of the new sodium and high-visibility luminaires for 
highway lighting that are the beginning of new and 
greater opportunities. 


General Electric’s ability to continue the development 
of new equipment —new uses that open up ever- 
widening markets for electricity — depends of course 
upon orders. We look to your industry — our largest 
volume customer — for this kind of encouragement. 
That you benefit directly through increased load and 
revenue is just one of the many important reasons 
why your most profitable purchases are made from 
General Electric. 


96-289 


GENERAL @ ELECTRIC 





